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ABSTRACT 
What motivates students, continues to be an important subject of educational research. 
Students’ motivational beliefs and self-regulatory behaviours have been established as 
playing an essential role in students’ learning, yet motivation, in STEM subjects in 
particular, is declining. Given both the essential role that motivation plays in learning, 
as well as the substantial evidence suggesting that the psychosocial learning 
environment has a strong influence on students’ learning outcomes, this study focused 
on examining the relationships between students’ motivation, self-regulation, and the 
psychosocial learning environment in middle school science classrooms. The study 
was situated within the context of an education system undergoing an extensive 
educational reform: Abu Dhabi, an emirate of the United Arab Emirates. Of particular 
interest was investigating whether differences existed in terms of students’ motivation, 
self-regulation, and perceptions of the learning environment between classes with 
teachers that had been identified as implementing effective cooperative learning 
strategies, and classes that did not have such teachers. 
Within a pragmatist paradigm, and informed by a social cognitive epistemology, 
quantitative data were collected from 338 female students from 16 grade 6 to 9 science 
classes, enrolled in six Abu Dhabi government schools. One group of students (n=175) 
were in classes with teachers identified as effectively implementing cooperative 
learning strategies, and another group were not in such classes (n=163). Data were 
collected using two questionnaires: one to assess students’ motivation and self-
regulation, and another to assess students’ perceptions of their learning environment. 
To establish the validity and reliability of the modified and translated questionnaires 
for use with this sample, the data were analysed to establish the factor structure, 
internal consistency reliability, discriminant validity, and concurrent validity. The 
results supported the validity of both questionnaires for use in my study.   
Structural equation modelling was used to examine the hypothesised relationships by 
first generating descriptive statistics to summarise the data. Confirmatory factor 
analysis (CFA) was then used to assess the measurement properties of the research 
model. CFA indicated good reliability, convergent validity, and discriminant validity 
for the measurement model. Finally, the structural model was evaluated in terms of 
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good model fit, the model’s ability to explain the variance in the dependent variables, 
and by examining the statistical significance of the estimated path coefficients. 
In terms of investigating the relationships between students’ motivation, self-
regulation, and the learning environment, the results indicated that 10 out of a possible 
17 hypothesised relationships were statistically significant and positive in direction. 
With regard to the influence of the learning environment on the three motivational 
constructs used in my study (these being learning goal orientation, task value, and self-
efficacy), three out of four learning environment constructs had a statistically 
significant (p<0.05) and positive influence on students’ motivation (these being 
teacher support, involvement, and cooperation), the exception being the learning 
environment construct of student cohesiveness. It was found that students’ perception 
of the learning environment did not have a statistically significant influence on 
students’ self-regulation.  All three constructs used to assess students’ motivation 
(learning goal orientation, task value and self-efficacy) had a statistically significant 
(p<0.05) influence on students’ self-regulation of effort. 
To investigate whether differences exist between students’ motivation towards 
learning, self-regulation, and perceptions of the learning environment in classes with 
teachers identified as effectively implementing cooperative learning practices, and in 
classes that did not have such teachers, multivariate analysis of variance was used, 
yielding significant results overall for the set of eight independent variables. The 
univariate analysis of variance results indicated that there were statistically significant 
(p<0.01) differences between these two groups, with students in classes with teachers 
identified as effectively implementing cooperative learning practices experiencing 
higher levels of motivation and self-regulation, and more positive perceptions of the 
learning environment than students not in such classes. In addition, effect sizes, used 
to establish the magnitude of differences between the two groups of students, were 
large; ranging from 0.547 to 0.988 standard deviations.   
This study contributes to the literatures of learning environment, motivation, and self-
regulation as very few studies have previously investigated all of these constructs at 
the same time, with no studies previously conducted within middle school science 
classrooms in Abu Dhabi government schools. The results of this study provide 
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exigent information to both teachers, policy-makers and researchers with regard to the 
influences of the psychosocial learning environment on middle school students’ 
motivation towards science, as well as the influence of motivation on students’ self-
regulatory behaviour. Understanding the influence of students’ perceptions of their 
psychosocial classroom learning environment can support transformed pedagogical 
practice, as it is possible for teachers to make tangible changes in the learning 
environment (for example, increasing the level of teacher support), that are likely to 
result in increased motivation and self-regulation; significantly less tangible 
constructs. While my study perhaps has greatest significance for Abu Dhabi 
government schools, it may be possible for the findings to be generalised beyond this 
context. My study may be of value to researchers and educators generally, with regard 
to understanding some of the influences on students’ motivation and self-regulation; 
two essential attributes for today’s learners. 
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Chapter 1  
INTRODUCTION  
Researchers interested in basic questions about how and why some 
students seem to learn and thrive in school contexts, while other 
students seem to struggle to develop the knowledge and cognitive 
resources to be successful academically, must consider the role of 
motivation. (Pintrich, 2003a, p. 667) 
Motivation has long been recognised as a cornerstone of effective learning and, as 
such, is a “precious commodity” (Furrer, Skinner, & Pitzer, 2014, p. 102). Despite its 
importance—reflected in the breadth and depth of the literature dedicated to studying 
it—understanding the influences on motivation remain somewhat elusive (Hancock, 
2004).  As an educator, the concept of motivation—what fosters it, what inhibits it, 
and my role in facilitating it—has always been the driving force behind why, what, 
and how I do what I do. I can corroborate Furrer, Skinner, and Pitzer’s comment that 
“one of the most exhilarating experiences a teacher can have is to lead a class of 
enthusiastic, engaged students” (2014, p. 101). More important, of course, is the 
beneficial impact motivation towards a subject can have on students’ cognitive and 
affective outcomes. Self-efficacy, a core component of motivation, has been found to 
be a positive influence on students’ cognitive and affective learning outcomes; if 
people expect to do well and believe in their ability to complete a task, they generally 
try hard, persist when confronted with challenge, and perform better (Pajares, 2001; 
Pintrich, 2003a). The combination of my own passion for fostering motivation in 
students, together with the importance of motivation for educational success, and the 
opportunity to investigate motivational influences within the context I was working at 
the time of this study, provided the impetus for this research. 
At the time that I began my study, I was working in the United Arab Emirates (UAE), 
employed by the Abu Dhabi Education Council (ADEC) as an education advisor1. 
Together with many other educational expatriates, I was involved in the sweeping 
                                                 
1 Education advisors were appointed by ADEC as curriculum experts to support teachers in government 
schools to implement relevant aspects of the educational reform in their subject areas. 
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educational reform of public schools that the Abu Dhabi Emirate had begun with the 
formation of ADEC in 2005. The reform was instigated because the nation’s leaders 
recognised the urgent need for an improvement of the education system in order to 
improve student achievement, achieve high quality education for all, and ensure the 
nation’s progress and future prosperity (Abu Dhabi Education Council, 2009). The 
task of ADEC was to oversee the shift from a textbook-based curriculum, delivered 
within a traditional teaching and learning context, to student-centred, outcomes-based 
learning within a constructivist context. My work involved coaching and mentoring 
Emirati and Arabic2 teachers to support the implementation of the ADEC curriculum 
using internationally accepted pedagogical best practice.  
The educational reform in Abu Dhabi had begun several years before my arrival in 
2010. Because changing pedagogical practice is not an overnight occurrence, the 
process of educational reform within Abu Dhabi government schools was inevitably a 
slow one. At the time that I began working with teachers, I observed a range of 
teaching practices, from a traditional, teacher-centred approach to the beginnings of a 
more student-centred style of learning. The variety of teaching practices that were in 
place resulted in students learning within a range of learning environments.  
The interrelationship between students’ levels of motivation and their perceptions of 
the learning environment was one that I wanted to investigate further. Interest, an 
important aspect of motivation, has been described “…as an interactive relation 
between an individual and certain aspects of his or her environment…” (Hidi & 
Harackiewicz, 2000, p. 152).  Because students were experiencing differing learning 
environments as a result of the reform, Abu Dhabi Cycle 23 government school 
classrooms provided an ideal context within which to explore the influence of the 
learning environment on students’ motivation and self-regulation.  
One pedagogy that was utilised to facilitate the transition within ADEC public schools 
from a rote-learning teaching approach with an emphasis on memorisation, to a 
constructivist approach, was cooperative learning. ADEC regarded collaboration as an 
                                                 
2 The term Arabic teachers refers to non-Emirati teachers from other Arabic speaking nations such as 
Egypt, Syria, and Iraq. 
3 Middle schools (grades 6 to 9) are called Cycle 2 in Abu Dhabi government schools. 
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important 21st century skill and endorsed the inclusion of cooperative learning 
strategies within the ADEC science curriculum. Despite the expectation for 
cooperative learning strategies to be implemented in every Cycle 2 science classroom, 
cooperative learning was not yet well understood or embedded within many classroom 
learning environments. Given my interest in what motivates students, combined with 
both a connection in the research literature between motivation and the learning 
environment (Ames & Archer, 1988; Brophy, 1998; Koul, Roy, & Lerdpornkulrat, 
2012; Mazer & Stowe, 2016; Pintrich & Schunk, 1996; Tapola & Niemivirta, 2008) 
as well as the influence of motivation on students’ self-regulation (Andrade & 
Heritage, 2017; Bouffard-Bouchard, Parent, & Larivee, 1991; Wolters, 2010), I 
decided that the investigation of influences on students’ motivation and self-regulation 
through the assessment of students’ perceptions of their learning environment would 
be an ideal context for my study.  In addition, the learning environment changes that 
were taking place within Abu Dhabi government schools’ Cycle 2 science classrooms 
provided an opportunity to also investigate whether there were any differences in 
students’ motivation, self-regulation, and perceptions of the learning environment 
between students in classes with teachers identified as effectively implementing 
cooperative learning strategies and students not in such classes. 
The purpose of this chapter is to introduce the focus of my thesis and to give an 
overview of the study. The chapter is organised under the following headings: 
 Context of the study (Section 1.1); 
 Research paradigm of the study (Section 1.2); 
 Conceptual framework (Section 1.3); 
 Research objectives of the study (Section 1.4); 
 Significance of the research (Section 1.5); and 
 Thesis overview (Section 1.6). 
1.1 Context of the Study 
This section provides information about the unique context within which my study 
took place. First, the history and background of the UAE is described (Section 1.1.1). 
Next, the education system in Abu Dhabi, and the educational reform that has taken 
Introduction 
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place within Abu Dhabi government schools, is outlined (Section 1.1.2). Finally, the 
introduction of cooperative learning into the ADEC curriculum as a result of the 
educational reform is detailed (Section 1.1.3).  
1.1.1 The United Arab Emirates 
The UAE, a country nearly fifty years old, is situated on the Arabian Gulf, between 
the borders of Saudi Arabia to the west and Oman to the east, as shown in Figure 1.1. 
 
Figure 1.1.  Map of the United Arab Emirates (UAE), with surrounding countries4 
The UAE was founded on December 2, 1971. It consists of seven emirates (states): 
Abu Dhabi; Dubai; Ajman; Sharjah; Umm Al-Qawain; Ras Al-Khaimah; and Fujairah, 
as shown in Figure 1.2. The official language of the country is Arabic and the national 
                                                 
4 Map source: https://www.google.ae. Map re-produced in accordance with Google Maps’ terms of 
use. 
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religion is Islam. Sheikh Zayed Bin Sultan Al-Nahyan is seen as the founding father 
of the UAE and appears to be much revered by the citizens of the UAE. 
 
Figure 1.2. Insert showing the seven emirates of the UAE5 
Before the twentieth century, the region that is now the UAE was a hot, dry area with 
a sparsely populated desert terrain. It was inhabited as early as the third millennium 
BC. The inhabitants of the region were comprised of nomadic Bedouin tribes (Bedouin 
means ‘desert dweller’), people in fishing villages, and farmers of date plantations 
(“The Story of the UAE,” 2015).  The Bedouin tribes form the bedrock of UAE society, 
and many of their traditions, such as generous hospitality and the honouring of guests, 
remain important UAE customs today (“The Story of the UAE,” 2015). The city of 
Abu Dhabi, now a bustling metropolis, was once a small settlement with a Ruler’s 
                                                 
5 Map source: https://d-maps.com/carte.php?num_car=27138&lang=en. Map produced in 
accordance with d-maps’ terms of use. 
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Fort, date palm huts, and a few other small buildings. Dubai, further along the coast, 
was a larger settlement with a trading port (“The Story of the UAE,” 2015).   
The Portuguese arrived on the region’s shores in 1498, and evidence of their existence 
is still visible in some locations in the UAE and in Oman (“The Story of the UAE,” 
2015). The English then followed, with their presence in the Gulf region dating back 
to the maritime truces of 1835, and increasing in population from 1853, following the 
end of piracy in the coastal region (El Mallakh, 1970). The colonial concerns of the 
English in the area was primarily the protection of their trade with India from other 
European competitors (“The Story of the UAE,” 2015). From 1853 to 1971, the name 
for the Arab tribal regions along the Persian Gulf under British administration was the 
‘Trucial States’ (Kjeilen, 2018). Following the 1892 treaty signed with the British, 
Abu Dhabi accepted military protection and agreed to British representation with 
regard to foreign relations (El Mallakh, 1970).  
Despite the presence of the British, the region remained undeveloped and poor. 
Survival was predicated on the pearl industry, with limited agricultural output from 
the Liwa and Buraymi oases (El Mallakh, 1970). The pearl industry was decimated in 
the 1930s with the development of the Japanese cultured pearl, but the nation’s 
fortunes changed, with the discovery of oil in the early 1950s (“Sheikh Zayed Bin 
Sultan Al Nahyan,” n.d.). The UAE, led by the emirates of Abu Dhabi and Dubai, has 
experienced phenomenal economic growth since that time (Aswad, Vidican, & 
Samulewicz, 2011). 
Essential to the story of the development of the UAE is the country’s founder, Sheikh 
Zayed Bin Sultan Al Nahyan, who played a crucial role in its fortunes. At the time of 
the oil discovery in the 1950s, Sheikh Zayed’s cautious older brother, Sheikh Shakbut, 
was the ruler of the region of Abu Dhabi. Having seen the hardships of the 1930s, 
Sheikh Shakbut wanted to save the oil revenue rather than invest it in the future of the 
region. However, Sheikh Zayed had already established himself as a strong and 
successful leader with his involvement in the development of Al Ain, a smaller town 
inland from the settlement of Abu Dhabi. The ruling Al Nahyan family realised that 
Sheikh Zayed had a clear vision of how the emirate could progress and the skills to tap 
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the potential created by the arrival of oil. The family subsequently replaced him as 
ruler of the region (“Sheikh Zayed Bin Sultan Al Nahyan,” n.d.).   
One of Sheikh Zayed’s immediate initiatives was the export of crude oil, resulting in 
the rapid transformation of Abu Dhabi from one of the poorest regions in the area to 
the richest. Sheikh Zayed was a firm believer in public welfare and putting the needs 
of the people first. This resulted in a huge investment in social construction—schools, 
hospitals, housing, and roads. Sheikh Zayed perceived the need for tribal collaboration 
and invested heavily in the Trucial States Development Fund (“Sheikh Zayed Bin 
Sultan Al Nahyan,” n.d.).  Therefore, when the British announced their departure from 
the area, Sheikh Zayed was in a position of influence with the rulers of other emirates 
in the area. He subsequently led the call for the establishment of a federation consisting 
of the Trucial States as well as Qatar and Bahrain. This federation did not succeed, but 
Sheikh Zayed’s collaborative leadership style resulted in the formation of the UAE on 
2 December, 1971, and Sheikh Zayed being unanimously elected President (“Sheikh 
Zayed Bin Sultan Al Nahyan,” n.d.).  
Since that time, largely due to the phenomenal wealth the discovery of oil has 
provided, the UAE has been transformed into a modern, ambitious, and thriving 
economy, with one of the highest per capita incomes in the world (“The Story of the 
UAE,” 2015). The country no longer relies solely on oil revenue, but has revenue 
streams including construction, tourism, and trade. Its population has increased 
dramatically from approximately 250,000 at its inception in 1971 to over nine million 
today (“United Nations,” 2016). Despite the rapid population increase, Emirati people 
comprise just 10% of the population, the rest made up from a wide range of 
expatriates—a large construction labour force, teachers, doctors, lawyers, hospitality 
workers, and many others seeking work in the UAE. As the education system began 
its large-scale reform, many expatriate teachers and advisors—such as myself—
arrived.  
In this section, background on the formation of the UAE has been provided. The next 
section describes the education system within the emirate of Abu Dhabi itself, the 
region in which I worked at the time of this study. 
Introduction 
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1.1.2 The Education System within the Abu Dhabi Emirate 
A cornerstone of Sheikh Zayed’s vision was education. He viewed people as a nation’s 
greatest resource and believed that education was key to a progressive and successful 
society, saying, “The greatest use that can be made of wealth is to invest it in creating 
generations of educated and trained people” (“Sheikh Zayed Bin Sultan Al Nahyan,” 
n.d., p. 20). Prior to the formation of the UAE, education was limited and literacy rates 
were low, just over 50% for males and 31% for women (Embassy of the United Arab 
Emirates, 2017). Education as known in Western countries was non-existent before 
1971, when the UAE was founded (Godwin, 2006). Following significant investment 
as a result of the oil boom, the UAE soon offered a comprehensive education system 
from kindergarten to university (“Sheikh Zayed Bin Sultan Al Nahyan,” n.d.). Literacy 
rates for both genders are now approximately 95% (United Nations Education 
Scientific and Cultural Organisation Institute of Statistics, 2018). While the numbers 
of children receiving public education increased significantly after the formation of 
the UAE, with resultant reductions in illiteracy, educational pedagogy in primary and 
secondary education was traditional and textbook based, involving a great deal of 
memorisation of content.  
The rulers of the UAE, most of whom had been educated in Western countries, could 
see that if there was to be a future for the UAE beyond the oil wealth that had been 
generated, educational improvement was vital to enable Emiratis to become valuable, 
contributing members of society (“Sheikh Zayed Bin Sultan Al Nahyan,” n.d.). The 
desire for reform was also motivated by poor educational outcomes when compared to 
international educational standards in mathematics and science as measured in the 
Trends in International Mathematics and Science Study (TIMMS; Martin, Mullis, Foy, 
& Stanco, 2012; Mullis, Martin, Foy, & Arora, 2012) and reading as measured in the 
Progress in International Reading Literacy Study (PIRLS; Mullis, Martin, Foy, & 
Drucker, 2012).  The nation’s leaders wanted to continue Sheikh Zayed’s legacy by 
establishing the UAE as a world leader in education.  
This desire, combined with the recognition that there were manifold shortcomings 
within the current educational system (Abu Dhabi Education Council, 2012), led to an 
extensive educational reform, heralded by the establishment of the Abu Dhabi 
Introduction 
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Education Council (ADEC) in 2005. The intention of the education reform was 
transformational—an attempt “…to bring about a systematic change in educational 
practice…” (Badri & Al Khaili, 2014, p. 202), and to address the low numbers (35%) 
of graduates being ready to attend university (Abu Dhabi Education Council, 2012). 
At the time of my study, ADEC’s vision was to be “recognised as a world class 
education system that supports all learners in reaching their full potential to compete 
in the global market” (Abu Dhabi Education Council, n.d., p. 1). ADEC identified four 
key educational priorities to address immediately: 
1. Elevate Schools Quality in Abu Dhabi to International Standards;  
2. Improve Access to P-126 Education;  
3. Provide Students with Affordable Options of High Quality Private Education; 
and  
4. Preserve UAE Culture and Heritage and Develop Successful Careers. 
ADEC launched the New School Model7 (NSM) in 2010 (Abu Dhabi Education 
Council, 2009). The overall aim of the NSM was that “all schools will move 
progressively to a unified model of delivery of instruction, developed and based on 
best practices and international benchmarks” (Abu Dhabi Education Council, 2010, p. 
16). The intention of this model was to use a mentoring system, bringing in highly 
skilled Western teachers to demonstrate up-to-date and innovative teaching strategies 
to Emirati and Arabic teachers working within the public school system. The Director 
General of ADEC at the time the NSM was launched, Dr Mugheer Khamis Al Khaili, 
described the NSM as a curriculum where “… advanced teacher methods and learning 
materials and resources are introduced in order to enhance student performance as a 
communicator, a thinker and a problem-solver, appreciative of the UAE heritage and 
culture, confident, healthy, creative and innovative person” (“Abu Dhabi,” 2010, p.5). 
The NSM was initially trialled with kindergarten and grade 1 students, with the 
extremely ambitious aim of the initiative being implemented in all schools across the 
Abu Dhabi Emirate within six years (“Abu Dhabi,” 2010).  
                                                 
6 This refers to having access to education from pre-school through to grade 12. 
7 This is now called the Abu Dhabi School Model, but, because it was called the New School Model 
(NSM) at the time of this study, this term is used in my thesis. 
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The NSM in place at the time of my study was a long-term strategy that was being 
progressively introduced across the school cycles, beginning with grade 1. However, 
it was important to immediately address the low standard of teaching and learning 
currently present in all grades, in order to facilitate an improvement of the educational 
performance and outcomes of approximately 67,000 students who would be 
graduating before the NSM implementation (Abu Dhabi Education Council, 2009). 
There was a need for a rapid improvement programme to be put in place that included 
the enhancement of the capabilities of both principals and teachers; the improvement 
of students’ mathematics and English skills; better equipping students for university 
entrance examinations; the raising of expectations with regard to school attendance; 
the improvement of discipline within schools; and the adoption of a robust assessment 
strategy.  
When I undertook my study, the newly installed ADEC curriculum was being 
implemented in the subject areas of English, mathematics, science, and Arabic. 
Curriculum design, implementation, and assessment in English, mathematics, and 
science subjects were managed by Western educators, in response to ADEC’s 
commitment to “rely on the expertise of best-in-class international operators to drive 
the reform” (Abu Dhabi Education Council 2012). This resulted in the presence of a 
team of education advisors such as myself working with teachers in schools. The 
advisors were charged with mentoring each subject faculty to plan, implement, and 
assess each respective subject with up-to-date, research-based best practice. It is 
therefore not surprising, given the acknowledged reliance on external advisors, that a 
strategy such as cooperative learning found its way into the ADEC curriculum reform, 
considering the establishment of cooperative learning as an effective teaching and 
learning strategy within constructivist educational pedagogy, particularly in science 
learning environments.  
This section gives a background to the educational system of the Abu Dhabi Emirate. 
In the next section, cooperative learning strategies being implemented within the 
ADEC science curriculum at the time of my study are described. This is followed by 
a description of the cooperative learning approach; Cooperative Learning and 
Assessment, which, at the time of my study, had been incorporated within the science 
curriculum for Cycle 2 (grades 6 to 9) government schools in Abu Dhabi. Following 
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that, the make-up of cooperative learning teams as well as the cooperative learning 
assessment process are described.  
1.1.3 Cooperative Learning within the ADEC Curriculum 
A core value within ADEC’s mission and vision was “Teamwork: Emphasiz[ing] the 
virtues of cooperation and coordination” (Abu Dhabi Education Council, 2013, p. 1). 
Given this mission and vision, ADEC was receptive to cooperative learning strategies 
being used within the curriculum. In September 2011, the ADEC senior curriculum 
specialist for science in grades 6 to 11 (Cycles 2 and 3) introduced a teaching strategy 
called Cooperative Learning and Assessment (Lowe, 2004) into the ADEC science 
curriculum, beginning with Cycle 2 schools (grades 6 to 9). The purpose of 
incorporating cooperative learning within the science curriculum was to foster 
motivation and enjoyment of learning science, and to facilitate the move away from 
traditional teaching methods towards a more constructivist approach. 
Despite the curriculum expectation for cooperative learning to be the primary teaching 
and learning strategy in Cycle 2 science classrooms, in reality, the implementation of 
clearly structured cooperative learning practices varied in both quality and 
consistency. There were several possible reasons for this. First, the majority of teachers 
in Abu Dhabi government schools came from a traditional teaching background, were 
not used to constructivist learning strategies such as cooperative learning, and were 
therefore required to make substantial changes in their teaching practice. Second, 
societal and cultural expectations with regard to education remained traditional in 
nature, with both parents and teachers possibly being sceptical and/or resistant to the 
modernisation of the educational system. Third, pedagogical changes take time to 
embed to any level of quality and consistency, and the majority of teachers were 
relatively unfamiliar with cooperative learning strategies at the time of my study. Last, 
the support in terms of professional development, programme design, and resources 
was not necessarily systematic, resulting in varied understandings with regard to how 
this new approach should be implemented.  
In order to facilitate the implementation of cooperative learning strategies, science 
education advisors and teachers received professional development with regard to the 
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overall aims and objectives of cooperative learning, protocols for organising and 
working in groups, specific teacher instructions, group roles, and cooperative learning 
activity resources. The overall objectives involved group task setting (including 
assessment procedures), cooperative learning, and students taking personal 
responsibility for their learning and development. Teachers were encouraged to use a 
range of cooperative learning strategies, such as those recommended by Kagan (1989) 
and Slavin (1980), in order to facilitate science learning. Part of the science advisors’ 
role was to continue to support teachers with the implementation of cooperative 
learning strategies within science classrooms, using ideas within the Cooperative 
Learning and Assessment document (a copy of which can be found in Appendix 1). 
An essential aspect with regard to the implementation of the cooperative learning 
strategy was teamwork. Students were expected to choose their own teams, with three 
students per team. The rationale behind this team selection approach was the belief 
that student selection naturally resulted in heterogeneous teams (Lowe, 2004), and this, 
rather than ability-grouped teams, was an important component of the teaching 
strategy. The team selection process appeared to be somewhat controversial for 
teachers. Teachers generally wanted to select teams themselves, usually involving a 
combination of a high achieving student with two lower achieving students. As a 
result, it was possible that the teams within each cooperative learning classroom were 
formed in different ways; some being student selected, while others were teacher 
selected. Regardless of the way in which teams were formed, there were specific 
expectations and guidelines to ensure positive interdependence, such as each team 
member having a specific role (manager, technician, recorder /reporter) and these roles 
being rotated regularly. All practical lessons, fieldwork, assignments, and tests were 
completed with the same team. 
The way in which students were now being assessed in science was perhaps the most 
dramatic difference between this new cooperative learning approach and previous 
assessment practices. Assessment was now a largely collaborative endeavour, with the 
majority of assessments being conducted cooperatively within the team, and the team’s 
assessment scores also contributing to an individual student’s end-of-term mark. This 
was a significant ideological shift away from how assessment was traditionally 
conducted. Previously, the assessment focus was on end-of-year exams, which 
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comprised the total of a student’s grade. Within the cooperative learning strategy, 
however, 80% of an individual student’s assessment was derived from team work and 
20% from individual written tests. The tests were intended to be used as a diagnostic 
assessment tool to inform teachers as to ongoing learning needs in order to prepare 
students thoroughly for the end-of-year examination. The tests were intended to be 
formative more than summative in nature, although they did contribute to the overall 
grade. Assessment in teams included a variety of assessment tasks, such as 
experiments, research, inquiry, investigations, and written work. The team and 
individual test results were then combined with the end-of-year individual examination 
results to give an overall grade to each student. 
This approach to assessment was radical in nature, particularly within a previously 
traditional educational context that largely involved the memorisation of textbook 
content matter and a high-stakes summative exam in every subject at the end of the 
academic year. This assessment procedure was likely to have been new and strange 
for teachers and students alike, involving significant adjustments to both teaching and 
learning. Previously, students appear to have been largely passive learners, viewing 
their teacher as the expert; expecting him or her to tell them when they got something 
wrong (Von Oppell & Aldridge, 2015).  
The information in this section provided background as to the formation of the United 
Arab Emirates (Section 1.1.1) and briefly described the rapid transition of the UAE 
from an undeveloped to a highly developed nation. The educational context within 
which my study took place (described in Section 1.1.2) had begun an educational 
reform which was still in its nascent phase; involving considerable shifts in ideology 
and pedagogy in relation to educational practice, and resulting in significant 
educational changes occurring at different rates within Abu Dhabi government 
schools. Details regarding the introduction of cooperative learning to the ADEC 
science curriculum were provided in Section 1.1.3. The following section discusses 
the research paradigm underpinning my study. 
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1.2 Research Paradigm of the Study 
Research and inquiry are generally accepted as being situated within one or more 
paradigms. The term ‘paradigm’ is often used interchangeably with ‘worldview’ 
(Creswell, 2014) and has been defined in a range of ways. I have chosen to use 
Creswell’s definition of worldview as “a general philosophical orientation about the 
world and the nature of research that a researcher brings to a study” (Creswell, 2014, 
p. 6). While this ‘paradigm first’ belief is widely held, some theorists hold that not all 
research needs to be paradigm driven, and that within methodological theory, there are 
two predominant ways that research can proceed: a paradigm-driven approach or a 
pragmatic approach (Punch, 2014).  With a pragmatic approach, research begins with 
questions that need answers and an appropriate method is chosen to gain answers to 
those questions (Punch, 2014).  
The worldview of pragmatism involves not being wedded to a particular paradigm 
that, in turn, determines the research method (Creswell, 2014).  It is centred on the 
belief of freedom of choice with regard to selecting a methodology for a research 
project. Researchers adhering to pragmatism are focused on what the problem is, or 
what questions they are trying to obtain answers for, and what method or combination 
of methods would yield the most information to best answer those questions. In fact, 
pragmatism could be argued to be an ‘anti-paradigm’ even though it is often described 
in the literature as a paradigm (Creswell, 2014; Crotty, 1998). 
In pragmatism, the research questions determine the methodology used. Pragmatists 
recognise the existence of paradigms but do not allow a paradigm to dictate the 
methodology; they want to explore research questions with a range of methods, 
depending on their suitability to answer their research questions (Bryman, 2008).  
Pragmatism generally lends itself towards a mixed methods approach as this is usually 
perceived as providing the best understanding of a problem (Creswell, 2014). 
However, Denscombe (2007, p. 116) states that “for some mixed methods researchers, 
[the] tenets of pragmatism leave the door open for the use of purely quantitative 
research or purely qualitative research – providing the use of either in isolation work 
sufficiently well to answer a research problem.”  Crotty’s (1998) suggestion that there 
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can be an interchange between any theoretical perspective, methodology, and method 
supports the argument for flexibility between these research concepts.  
Pragmatism shaped the approach I took to my research because I had specific 
objectives that were driving my research, and I was not wedded to any one 
methodology within which I needed to operate to address those objectives. Punch 
(2014) argues that in research generally, questions should drive the methodology; 
choosing the method first is illogical, resulting in “methodolatry” (p. 25). I determined 
that a quantitative methodology would best address the research objectives I had (see 
Section 1.4 for a description of, and rationale for, the research objectives in my study). 
The research objectives of my study were considered best addressed using a tightly 
structured design with pre-identified variables because I was investigating the impact 
of a pedagogy in terms of the relationship between one group of variables, and 
comparing this to another group that did not receive the same pedagogy.  
1.3 Conceptual Framework of the Study 
My study draws on social cognitive theory, which is situated within an agentic 
perspective; describing behaviour in terms of human agency. The applicable definition 
of the word ‘agency’ in this context is “the capacity, condition, or state of acting or of 
exerting power [over oneself]” (“Agency,” 2018). Bandura (1989, p. 1175) states that 
“the capacity to exercise control over one’s thought processes, motivation and action 
is a distinctively human characteristic.” Bandura (1986) developed social cognitive 
theory based on the argument that people are “neither driven by inner forces nor 
automatically shaped and controlled by external stimuli” (p. 18). Within the social 
cognitive framework, each person has a self-regulating system that affects beliefs, 
develops motivation and influences behaviour (Glynn, Taasoobshirazi, & Brickman, 
2007).  
Social cognitive theory involves the exploration of factors that regulate and motivate 
action (Bandura, 1986; Bandura, 1991). Bandura (2005) argues that self-efficacy is the 
foundation of human agency. According to social cognitive theory, we have a measure 
of control over what happens in our lives, although the idea that individuals “operate 
as entirely independent agents has few serious advocates” (Bandura, 1999, p. 2). The 
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level of control that we have is influenced by our self-efficacy beliefs. When we are 
unable to exert the desired level of control, or we perceive that another is better placed 
to ensure our well-being, we can engage proxy agency or have someone to act on our 
behalf who has the knowledge, control, or resources to provide for our needs. For 
example, I would be confident to exercise personal agency in the field I specialise in 
but would engage the proxy agency of a doctor if I was unwell as they would be better 
able to facilitate my return to good health. At other times we engage in collective 
agency when our well-being is best assured by working collectively to achieve an 
outcome, goal, or reality, for example, joining a union to ensure greater bargaining 
power.  
Social cognitive theory postulates that human development, growth, learning, 
adaptation, and interaction all take place within a triad of bidirectional determinants: 
environmental, behavioural, and personal. Bandura (1977, 1986, 1989, 1999a, 1999b) 
called this interaction a triadic reciprocal causation (illustrated in Figure 1.3). The 
environmental determinant in an educational context for most students is the physical 
and psychosocial learning environment of the classroom. Personal determinants 
include students’ belief systems; motivational orientation (such as self-efficacy), and 
mastery experiences. Behavioural determinants include self-regulation and the self-
regulatory behaviours that students display within the learning environment. 
According to social cognitive theory, these determinants influence one another 
reciprocally. For example, as self-efficacy beliefs “may be self-aiding or self-
hindering” (Bandura, 1989, p. 1175) and determine students’ motivation, a student 
with a low self-efficacy belief (formed due to a combination of personal, behavioural, 
and environmental factors) will likely lack confidence regarding their ability to 
achieve a task as well as a possible lack of motivation to complete the task. They may 
engage in task avoidant behaviour, such as distracting other students—a maladaptive 
self-regulatory behaviour. In addition, the psychosocial dynamics of the learning 
environment at that time, may influence that student’s ongoing self-efficacy beliefs 
and self-regulation. This hypothetical example demonstrates a possible triadic 
reciprocal causation effect.  
In a classroom, the learning environment is usually imposed on students. In many 
instances, the only choice students have is in terms of their reaction to their 
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environment, which is, in turn, determined by the interaction between their personality 
and the behavioural choices they make—the dynamic interplay between these triadic 
reciprocal forces. However, both the physical and psychosocial learning environment 
determinants are malleable so that, while the learning environment is imposed upon 
the student, teachers have the ability to adapt or provide a learning environment which 
may result in a positive influence on behavioural and personal determinants. Educators 
can therefore use social cognitive theory to explore, adapt, and change environmental 
factors in order to positively influence students’ motivation and self-regulation.  
 
Figure 1.3. Social Cognitive Theory (adapted from Bandura, (1977) 
In this section, the theoretical underpinning of my study; social cognitive theory, was 
defined, described, and situated within an educational context. This theory was 
considered a suitable and relevant framework through which to investigate the 
relationships between the constructs I was assessing in my study—motivation, self-
regulation, and the learning environment. In the next section, the hypothetical research 
model of my study is described, beginning with the three hypotheses that developed 
as a result of theorising and a review of literature.   
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1.3.1 Hypotheses Developed for the Study 
In this section, the hypotheses leading to the development of the hypothetical research 
model are described, followed by an illustration of the research model. Based on 
Bandura’s (1986) social cognitive theory and a review of the literature (see Chapter 
2), three hypotheses were developed for my study (depicted in Figure 1.4), in terms of 
investigating the relationships between motivation, self-regulation, and the learning 
environment. The learning environment was hypothesised to influence students’ 
motivation (H1) and self-regulation (H2). Motivation was hypothesised to influence 
self-regulation (H3). 
 
Figure 1.4. Hypothetical Research Model 
1.3.1.1 Hypothesis 1: The Learning Environment is related to Students’ Motivation 
Extensive prior research has established that the psychosocial learning environment 
has a strong influence on student outcomes, with resultant evidence indicating that not 
only does the learning environment influence students’ cognitive and affective 
outcomes, but that changes in the learning environment can result in subsequent 
changes in student outcomes (Dorman, 2001; Fraser, 2007). Learning environment – 
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outcome associations have been investigated in a number of studies, such as 
Chipangura and Aldridge (2017), and Tas (2016), who found that the learning 
environment had a positive and statistically significant influence on the affective 
learning outcome of motivation. A more extensive review of the studies investigating 
learning environment – motivation associations can be found in Chapter 2, Section 
2.3.3.2. Given the length of time students spend in classroom learning environments, 
it is logical to suggest that the psychosocial aspects of the learning environment (for 
example, the extent to which students perceive a sense of belonging, or that the 
teachers supports them), may influence their levels of motivation. Therefore, based on 
theorising and a review of literature, the first hypothesis made was that students’ 
perceptions of the four learning environment constructs utilised in my study (student 
cohesiveness, teacher support, involvement, and cooperation) would influence their 
motivation, as assessed in my study by the motivational constructs of learning goal 
orientation, task value, and self-efficacy.  
1.3.1.2 Hypothesis 2: The Learning Environment is related to Students’ Self-
Regulation 
The second hypothesis developed for my study was that the learning environment 
would also influence the behavioural determinant of students’ self-regulation. The 
research in the literature that has investigated learning environment – self-regulation 
associations has indicated mixed results with regard to this relationship. Some studies 
have found a positive and statistically significant relationship between the learning 
environment and students’ self-regulation (Agina, Kommers, & Steehouder, 2011; 
Alzubaidi, Aldridge, & Khine, 2016). Other researchers, such as Velayutham and 
Aldridge (2013), and Chipangura and Aldridge (2017), found that some, but not 
necessarily all learning environment constructs had an influence on students’ self-
regulation.  
Despite the mixed results within the literature concerning the relationship between the 
learning environment and self-regulation, the specific context within my study 
involved students experiencing varied learning environments due to the introduction 
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of cooperative learning into the Cycle 28 science curriculum within Abu Dhabi 
government schools. The use of cooperative learning strategies was considered as 
likely, based on findings within the research (Fernandez-Rio, Cecchini, Méndez-
Gimenez, Mendez-Alonso, & Prieto, 2017), to result in changes in students’ self-
regulatory behaviour.  
1.3.1.3 Hypothesis 3: Motivation is related to Students’ Self-Regulation 
The final hypothesis in my study was that motivation would also influence students’ 
self-regulation. A relationship has been established within the literature between 
motivation and self-regulation, supporting Bandura’s (1986) social cognitive theory 
that personal and behavioural determinants are interrelated (Andrade & Heritage, 
2018; Zimmerman & Schunk, 2012). The hypothesis, that motivation would influence 
self-regulation, was drawn from a review of literature where most studies found that 
motivation predicted self-regulated behaviour, rather than the other way around. A 
detailed review of literature investigating this relationship can be found in Chapter 2, 
Section 2.3.3.4. 
1.4 Research Objectives of the Study 
To investigate what relationships exist between students’ motivation, self-regulation, 
and perceptions of the learning environment, four research objectives were developed. 
First, in order to ensure that the results of this study emerged from a strong foundation, 
it was important to establish the validity and reliability of the two instruments, or 
questionnaires, for use in the context where my research was conducted; the UAE. 
Within my study, the terms instrument and questionnaire are used interchangeably. 
These questionnaires were the Students’ Adaptive Learning Engagement in Science 
(SALES; Velayutham, Aldridge, & Fraser, 2011) to assess students’ motivation and 
self-regulation, and a modified version of the What Is Happening In this Class? 
(WIHIC; Fraser, McRobbie, & Fisher, 1996), to assess students’ perceptions of the 
learning environment.  Therefore, my first research objective was:   
                                                 
8 Middle schools (grades 6 to 9) are called Cycle 2 in Abu Dhabi government schools 
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Research Objective 1: To establish the validity and reliability of two 
surveys when modified and translated for use in the UAE to assess 
students’ motivation towards learning, self-regulation, and perceptions 
of the learning environment. 
Theorising and a review of literature (see Chapter 2), finding that motivation has had 
a profound impact on student outcomes as well as their self-regulation of effort, and 
that associations have been made between students’ perception of their learning 
environment, their motivation, and their self-regulation, resulted in the formation of 
the hypotheses described in Section 1.3.1. Almost all of the existing literature 
investigating these interrelationships has emerged from Western educational contexts. 
Therefore, examining the associations between students’ motivation, self-regulation, 
and the learning environment within an Arabic context such as the UAE was 
considered to be a worthwhile endeavour.  As such, the second and third research 
objectives in my study were:  
Research Objective 2: To examine the influence of the learning 
environment on students’ motivation and self-regulation.   
 
Research Objective 3: To examine the influence of motivation on 
students’ self-regulation. 
There has been substantial research to suggest that cooperative learning strategies have 
had a positive impact on a range of cognitive and affective student outcomes, including 
motivation (reviewed in Chapter 2, Section 2.4.2.1).  A common factor within such 
research was the presence of particular cooperative learning elements (Johnson & 
Johnson, 2008; Sharan, 2010; Slavin, 1980). The most important element that is widely 
agreed to be essential within effective cooperative learning instruction is positive 
interdependence, which is when a student perceives that their individual success is 
dependent on the success of the group as a whole (Sharan, 2010). As indicated in 
Section 1.1.3, cooperative learning was a new concept to many teachers within ADEC 
schools and, while there was an expectation for all students to be engaged in 
cooperative learning within science lessons, it appeared that cooperative learning 
strategies were frequently not being implemented effectively. In order to investigate 
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the impact that cooperative learning strategies were having on students’ motivation, 
self-regulation, and perceptions of the learning environment, I needed to establish 
whether there was a difference between these variables among students in classes with 
teachers identified as implementing effective cooperative learning strategies and those 
who were not in such classes. Therefore, my fourth and final research objective was: 
Research Objective 4: To investigate whether differences exist between 
students’ motivation towards learning, self-regulation, and perceptions 
of the learning environment in classes with teachers identified as 
effectively implementing cooperative learning practices and classes that 
did not have such teachers. 
In this section, the research objectives that shaped the research direction of this study 
have been outlined. The following section describes the significance of the study and 
its possible contribution to the research fields of motivation, learning environments, 
and cooperative learning. 
1.5 Significance of the Research 
The findings of my study offer contributions of a practical nature for teachers, 
contributions towards policy development and decision making for ADEC, and more 
general theoretical and methodological contributions. These contributions are 
summarised here and expanded upon in Section 6.6 of Chapter 6. 
The results of my study have the greatest significance for the educational context 
within which my study took place—the Abu Dhabi Emirate in the UAE—with 
significance for both teachers in Abu Dhabi Cycle 2 school science classrooms and 
possibly beyond, as well as for Abu Dhabi educational policymakers. As a result of 
my study, teachers will have both the means to assess students’ perceptions of their 
learning environment, as well as the ability to gain insight into how the learning 
environment within their classrooms is influencing students’ motivation and self-
regulation. The finding, that students’ perceptions of the learning environment had an 
influence on students’ motivation, is of significance for teachers as they will be able 
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to make adjustments to the learning environment in order to improve students’ 
motivation towards learning science.  
The findings of my study have significance for ADEC and any other relevant 
organisation in the emirate charged with improving educational outcomes for students. 
Information as to how students perceive their learning environment, the influence of 
the learning environment on students’ motivation and self-regulation, and also in what 
ways students’ motivation influences students’ self-regulation of effort, is now 
available to guide policy and decision making. Should ADEC want to evaluate any of 
the variables investigated in this study—students’ motivation, self-regulation, 
perceptions of the learning environment, as well as the influence of cooperative 
learning— they now have two validated and economical questionnaires available that 
have already been used within Abu Dhabi government schools.  
More broadly, while the field of motivation towards learning has been widely studied, 
very little research has been dedicated to investigating the influences on motivation 
and self-regulation in a Middle Eastern context. My study is significant in that it 
explores the influence of the learning environment on students’ motivation and self-
regulation within the context of the UAE, an Arab nation in the Middle East. My study 
also contributes to the body of relatively limited educational research that has thus far 
emerged from the UAE generally and from the Abu Dhabi reform process in particular 
(Badri & Al Khaili, 2014). 
Despite the body of research that has examined cooperative learning and its subsequent 
impact on a range of cognitive and affective student outcomes, there is little research 
regarding the impact of cooperative learning practices on student outcomes within a 
non-Western context, specifically the UAE.  In addition, to my knowledge, there has 
been almost no research exploring the influence of cooperative learning practices on 
students’ motivation towards science learning and/or students’ perceptions of their 
learning environment in a Middle Eastern context. This study therefore contributes to 
the fields of learning environment research, cooperative learning, as well as to how 
motivation may be influenced by cooperative learning practices in a Middle Eastern 
context.  
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This study establishes the validity and reliability of pre-existing questionnaires that 
have been developed in Western countries when modified and translated for use in the 
UAE. The study is likely to be helpful to other researchers because it provides a 
validated, Arabic translation of a modified version of the WIHIC, a widely utilised 
questionnaire that assesses students’ perceptions of the learning environment. It also 
provides a validated Arabic translation of the SALES questionnaire, a newly 
developed questionnaire designed to assess students’ motivation towards learning 
(Velayutham et al., 2011).  
At the time this study was undertaken, educational reform in the UAE was undergoing 
significant and extremely rapid change. The movement away from traditional teaching 
techniques to internationally recognised best practice was a challenging one. To the 
best of my knowledge, there had been no research conducted in the UAE at the time 
of my study looking at the impact of cooperative learning on students’ motivation, 
self-regulation and perceptions of the learning environment.  Cooperative learning 
practices had been established as an expected component when implementing the 
science curriculum, so research that evaluated the impact of these practices on 
students’ motivation and how it influenced students’ perception of their learning 
environment was very timely.   
Finally, this study may inform the implementation, reception, and perception of 
cooperative learning strategies within a non-Western culture, as the vast majority of 
cooperative learning research has been conducted in Western countries. In addition, 
while the field of learning environments has been broadly researched, particularly in 
Western countries but increasingly in non-Western cultures, there has been little 
research regarding how the learning environment is perceived by Arabic students. 
There has been little research conducted as to the impact of cooperative learning 
strategies on motivation and perceptions of the learning environment worldwide, and 
extremely little research conducted with Arabic students. Therefore, this study extends 
the literature in these fields. 
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1.6 Thesis Overview 
This thesis is organised into six chapters. Chapter 1 has provided a context for my 
study; describing the background and educational setting in which the study took 
place. In this chapter, the research paradigm and conceptual framework underpinning 
my study were described, including the development of the hypotheses and subsequent 
hypothetical research model. This was followed by a description of the research 
objectives. Finally, the potential significance of my study to various stakeholders was 
outlined. 
Chapter 2 consists of a review of the literature relevant to the aims of my study. First, 
the conceptual framework drawn upon in my study, is described. Next, literature from 
the fields that informed my study are reviewed in separate sections: motivation 
(Section 2.1); self-regulation (Section 2.2); learning environments (Section 2.3); and 
cooperative learning (Section 2.4).  Included within the motivation, self-regulation, 
and learning environment sections is a review of instruments that have been used to 
assess each of these constructs.  Also reviewed in this chapter is literature pertaining 
to the interrelationships between the constructs used in my study. 
In Chapter 3, a description of the methodology used in my study is provided. First, the 
design of the study is described and justified. Second, information is provided with 
regard to the study sample, a detailed description of the modified questionnaires used 
in the study, the translation and back translation processes, and how the pilot survey 
was implemented. Third, the administration of the survey proper, as well as the data 
collection procedures used during the administration of the survey, are described. 
Fourth, a description of the analyses used to investigate each of my research questions 
is provided. This chapter concludes with a discussion of the ethical considerations 
made throughout my study, and how these were addressed. 
In Chapter 4, results are reported pertaining to the first research objective of my study; 
establishing the validity and reliability of the questionnaires when used in middle 
school science classrooms in the UAE. Data analyses include an examination of the 
factor structure, internal consistency reliability, and discriminant validity. 
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In Chapter 5, results are reported firstly with regard to the second and third research 
objectives of my study; investigating the relationships between students’ motivation, 
self-regulation, and the learning environment. To examine these relationships, data 
analyses were conducted using structural equation modelling. This chapter concludes 
with a presentation of results, using multivariate analysis of variance and effect size, 
related to research objective 4; investigating whether differences exist in students’ 
motivation, self-regulation, and perceptions of the learning environment, between 
classes with teachers identified as effectively implementing cooperative learning 
strategies, and classes that did not have such teachers. 
In Chapter 6, the concluding chapter of my thesis, the results of my study are 
summarised, interpreted, and discussed in terms of the theoretical and research 
literature. The limitations of the study are identified and acknowledged. Educational 
implications arising from my study are then discussed, followed by a series of 
recommendations made in terms of future research. This chapter concludes with a 
discussion of the potential significance of my study, followed by final remarks. 
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Chapter 2   
LITERATURE REVIEW 
This chapter presents a review of the literature relevant to the aims and objectives of 
my study. The focus of my study was two-fold; (1) to examine what relationships exist 
between students’ motivation, self-regulation, and perceptions of the learning 
environment, and (2) to investigate whether differences exist between students’ 
motivation towards learning, self-regulation, and perceptions of the learning 
environment in classes with teachers identified as effectively implementing 
cooperative learning practices and classes that did not have such teachers.  The review 
of literature is organised using the following headings:  
 Motivation (Section 2.1); 
 Self-regulation (Section 2.2); 
 Learning environments (Section 2.3); 
 Cooperative learning (Section 2.4); and 
 Chapter summary (Section 2.5). 
2.1 Motivation 
Motivation is “one of the most researched constructs in education” (Alzubaidi et al., 
2016, p. 2). A reason for this could very well be the widespread realisation that 
motivation is a critical part of effective learning.  As Ainley (2004) puts it, “…just 
about everyone wants students to be more engaged” (p. 1).  Despite this desire, factors 
affecting motivation are still not well understood (Hancock, 2004). Many questions 
still remain about the causes of, and influences on motivation, despite its importance 
to the learning process. The wide-sweeping reform taking place in the UAE (described 
in Chapter 1) involved significant changes in both teaching practice and the learning 
environment. These changes provided an opportunity to investigate the influence of 
students’ perceptions of the learning environment on their motivation towards learning 
within this evolving educational context. 
Literature Review 
28 
 
This section begins with a definition of motivation. Next, literature is reviewed in 
relation to the three motivation theoretical constructs used in my study: learning goal 
orientation (Section 2.1.1); task value (Section 2.1.2); and self-efficacy (Section 2.1.3). 
After this, a range of instruments used to assess motivation in educational contexts is 
described (Section 2.1.4).  Finally, studies that have found associations between the 
three motivation constructs used in my study are reviewed (Section 2.1.5).  
The word ‘motivation’ comes from the latin ‘movere’ which means ‘to move’ (Eccles 
& Wigfield, 2002; Pintrich, 2003a).  Pintrich (2003b, p. 669) asserts that motivational 
theories “attempt to answer questions about what gets individuals moving.” Glynn et 
al. (2007, p. 1089) suggest that “Motivation is the internal state that arouses, directs, 
and sustains students’ behaviour toward achieving certain goals.”  Urdan and 
Schoenfelder (2006, p. 332) state that “Motivation is a complex part of human 
psychology and behaviour that influences how individuals choose to invest their time, 
how much energy they exert in any given task, how they think and feel about the task, 
and how long they persist at the task.” Common definitions of motivation all involve 
a response to, or reaction to circumstances and/or set of events, and that this response 
can be both internally and externally stimulated. 
A key idea in motivation theory is the concept of ‘self,’ conceived in such terms as 
self-concept, self-efficacy, self-actualisation, self-hood, self-esteem, self-
determination, and self-competence (Uguroglu, Schiller, & Walberg, 1981).  Two 
dominant concepts that have driven much research in motivation have been self-
efficacy and self-concept beliefs (DiBenedetto & Schunk, 2018; Pajares, 2001; Pajares 
& Schunk, 2001a, 2001b).  Seifert (2004) suggests that theories of motivation strive to 
explain students’ behaviour in academic settings. Seifert asserts that while each theory 
has its own unique constructs, they are closely linked.   
This section entailed a definition and brief description of motivation, as investigating 
what motivates students to learn was a key objective of my study. The following 
sections review literature relevant to the specific motivational constructs used in my 
study: learning goal orientation (reviewed in Section 2.1.1), task value (reviewed in 
Section 2.1.2), and self-efficacy (reviewed in Section 2.1.3).  
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2.1.1 Learning Goal Orientation 
This section begins with situating learning goal orientation within achievement goal 
theory. Next, a justification is given as to why this goal orientation, rather than a 
performance-avoid or performance-approach goal orientation, is assessed in my study. 
Finally, the findings of research using learning goal orientation to investigate 
motivation in a range of contexts are described.  
Goals, according to goal theory, give meaning or purpose to an activity (Kaplan & 
Maehr, 2007). Achievement goals are seen as the purpose for engaging in 
achievement-related behaviour (Maehr, 1989). Achievement goal theory is not 
concerned with what is trying to be achieved as, for example, having a goal to get an 
‘A’ grade on a test, but more with why it is important to get that ‘A.’ Achievement 
goal theory was developed from collaborative efforts in the late 1970s and early 1980s 
(Ames, 1984; Dweck, 1986; Nicholls, 1984) and is a leading theory with regard to 
student motivation (Anderman & Patrick, 2012; Elliot & McGregor, 2001; Kaplan & 
Maehr, 2007). Much of the research has centred around two contrasting goal 
orientations, which have been labelled variously as learning versus performance goals 
(Dweck, 1986; Dweck & Leggett, 1988; Elliott & Dweck, 1988), task versus ego 
involvement goals (Nicholls, 1984), and mastery versus performance goals (Ames & 
Archer, 1988). I have used the terms ‘learning goal orientation’ and ‘performance goal 
orientation’ when referring to these goal orientations in my study.  
One reason I selected a learning rather than a performance goal orientation is because 
they have different purposes according to the literature. The purpose of a learning goal 
orientation is “to develop competence and task mastery” (Elliot, Murayama, & Pekrun, 
2011, p. 632). Central to a learning goal orientation is a belief in the intrinsic value of 
learning and that outcomes are linked to effort (Ames, 1992; Weiner, 1979, 1990).  
Students with learning goal orientations seek challenge and persevere when presented 
with difficulties (Dweck & Leggett, 1988). A learning goal orientation within a science 
context “refers to the degree to which the student perceives him/herself to be 
participating in a science classroom for the purpose of learning, understanding, and 
mastering science concepts, as well as improving science skills” (Velayutham et al., 
2011, p. 9).    
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With performance goal orientation, as opposed to learning goal orientation, self-worth 
is linked to one’s ability, and ability is perceived as doing better than others or 
achieving mastery with little effort (Ames, 1992), and ability is valued over effort 
(Ames & Archer, 1988; Nichols, 1996). Middleton and Midgley (1997) summarise the 
difference between performance and learning goal orientations by saying that the 
purpose of a learning goal orientation is to “develop and improve ability [whereas with 
a performance goal orientation it is to] demonstrate and prove ability” (p. 4).  
While there has been some research indicating a positive relationship between a 
performance-approach goal orientation and achievement (Harackiewicz, Barron, 
Tauer, Carter, & Elliot, 2000), there is not yet a consistent pattern established 
concerning the role of a performance-approach goal orientation (Wang, Shim, & 
Wolters, 2017). In addition, there is extensive research indicating negative outcomes 
associated with performance-avoidance goal orientation (Bereby-Meyer & Kaplan, 
2005; Jang, Dunlop, Park, & van der Boom, 2015; Kaplan & Maehr, 1999; Urdan & 
Schoenfelder, 2006; Yan, 2018). In summary, I decided to incorporate only the 
learning goal orientation aspect of achievement goal theory for four reasons. First, 
utilising a learning goal orientation better suited my study; second, there were 
significant mal-adaptive elements associated with performance avoid orientations; 
third, my study did not assess students’ motivation in terms of academic achievement; 
and last, there is a lack of clarity concerning performance-approach goal orientation as 
a motivation construct (Harackiewicz, Barron, & Elliot, 1998; Midgley, Kaplan, & 
Middleton, 2001; Senko & Tropiano, 2016).  
Positive cognitive and affective learning outcomes regarding student motivation 
situated within a learning goal orientation have been widely accepted. For example, 
there are: positive effects on persistence and effort (Ames & Archer, 1988; Elliot, 
1999; Elliott & Dweck, 1988; Kaplan & Maehr, 1999; Urdan & Schoenfelder, 2006); 
positive attitudes towards others in a social context (Kaplan, 2004; Levy, Kaplan, & 
Patrick, 2004; Sideridis & Mouratidis, 2008); effective problem solving strategy use 
and achievement (Bereby-Meyer & Kaplan, 2005); well-being and behaviour (Huff, 
Stripling, Boyer, & Stephens, 2016; Kaplan & Maehr, 1999; Roeser, Midgley, & 
Urdan, 1996); deeper processing strategies and purpose for learning (Froiland, 2018); 
response to feedback (Jang et al., 2015); cultural influences on goal orientations 
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(Unger-Aviram & Erez); parental influences on goal orientations (Jang et al., 2015); 
achievement (Hacieminoglu, Yilmaz-Tuzun, & Ertepinar, 2009; Kitsantas, Steen, & 
Huie, 2009; Roeser et al., 1996); test anxiety (Mohammadi, Kazemi, Tahan, & 
Lalozaee, 2017; Skaalvik, 1997; Wolters, Yu, & Pintrich, 1996); and achievement goal 
orientation trajectories over time (Middleton & Midgley, 1997; Schwinger & Wild, 
2012). The consistency of research findings indicating the positive relationship 
between a learning goal orientation and positive affective learning outcomes justified 
its inclusion as a motivational construct in my study. 
In this section, literature concerning learning goal orientation, one of the motivational 
constructs assessed in my study, has been reviewed. Students with a learning goal 
orientation have been found to be intrinsically motivated to learn and are generally 
motivated to develop and improve, rather than prove, their learning ability. It was a 
relevant construct to assess motivation within the context of my study because many 
students in science classes in Abu Dhabi at the time of my study were being exposed 
to a new pedagogical approach (cooperative learning). Examining whether this 
learning environment influences these students’ motivational goal orientation has 
relevance in relation to assessing the impact of this educational innovation within Abu 
Dhabi government schools. Having reviewed literature relevant to this motivation 
construct, the next section reviews literature with regard to the second motivational 
construct in my study—task value.  
2.1.2 Task Value 
In this section, the concept of task value is defined and situated within expectancy 
value theory. After this, a brief historical background regarding the development of 
this motivational construct is provided. Next, the components of task value are 
described and how the three components or sub-values—attainment, intrinsic, and 
utility values—were combined into the task value scale in my study is explained. After 
this, the literature in the field is reviewed. Last is a description of the contribution of 
my study to research in task value. 
Task value is a component of expectancy value theory (Wigfield, Tonks, & Klauda, 
2009), a well-recognised motivational framework. This framework claims that two 
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elements play an important role in motivation towards learning; “having an expectancy 
of being successful in a task and having a value for engaging in the task” (Barron & 
Hulleman, 2015, p. 1). Higgins (2007) suggests that the concept of ‘value’ is complex 
and multileveled but provides a working definition of value as “something about an 
object, action, activity or event that makes it good or bad to some perceiver” (p. 455). 
Expectancy value theory argues that a person’s expectations of success and the extent 
to which they value succeeding determines his or her motivation towards performing 
achievement tasks (Wigfield, 1994). Expectancy value theorists argue that the value 
of a task determines task choice; students will engage in tasks that they value positively 
and avoid tasks with a perceived negative value (Wigfield & Eccles, 1992, 2000).  
Gilbert et al. (2014) state that “Task values relate to benefits, rewards and advantages 
that an individual believes can accrue as a result of participating in a task…or activity” 
(p. 289). 
Atkinson (1957) developed the first recognised expectancy-value model in 
mathematics to explain behaviour around achievement, such as persistence and 
striving for success.  Atkinson was influenced by Murray’s (1938) needs-press model 
in which a person’s needs influence his or her subsequent behaviour. Modern 
expectancy-value theories, such as those of Eccles and colleagues (Eccles, 1987, 1993, 
2005; Eccles et al., 1983; Eccles & Wigfield, 1995; Meece, Wigfield, & Eccles, 1990; 
Wigfield, 1994; Wigfield & Eccles, 1992, 2000) are based on Atkinson’s (1957) 
expectancy-value model but extend his work in several ways. The expectancy and 
value aspects of the model have been more richly defined and are linked to a broader 
range of psychosocial and cultural determinants. In addition, Atkinson’s work was 
primarily laboratory based whereas modern theorists have tested the model in real life 
contexts (Wigfield & Cambria, 2010; Wigfield et al., 2009).  
Task value has been categorised into four sub-values: attainment (importance); 
intrinsic or interest; utility (usefulness); and cost (Wigfield & Cambria, 2010; Wigfield 
& Eccles, 1992).  Wigfield and Cambria (2010) define these four sub-values as 
follows: intrinsic value, which Wigfield et al. (2009) suggest is the first of these sub-
values to be developed, relates to the level of enjoyment gained from engaging in a 
task without any specific gain or benefit needed. Attainment value is linked to identity 
in that a task is valued if it is seen as being central to one’s sense of self. Attainment 
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value develops as one’s sense of identity, and what is important to maintaining that 
identity, is established (Wigfield et al., 2009). Utility value relates to how useful the 
task is perceived by the individual, such as completing an assignment that contributes 
to a broader qualification. In this regard, it is similar to aspects of extrinsic motivation. 
Utility value develops as a child progresses through different stages of schooling 
(Wigfield et al., 2009). Cost value relates to what an individual perceives they will 
have to give up in order to complete the task as well as how much effort will be 
required. Cost value is the least researched aspect of the four components of task value 
(Barron & Hulleman, 2015; Wigfield & Cambria, 2010). In my study, the first three 
task value components (intrinsic value, attainment value, and utility value) were 
combined into one task value scale.  
Many researchers have used the expectancy value framework to explore motivation, 
resulting in a considerable amount of research that supports the theoretical link 
between the value a student ascribes to a task and the resulting cognitive and affective 
outcomes. The expectancy value framework has been used to investigate: how 
procrastination versus effort and persistence is influenced by levels of self-efficacy 
and task value in college students (Wu & Fan, 2017); parental influences in predicting 
achievement and achievement choices as a result of expectancies of success 
(Harackiewicz, Rozek, Hulleman, & Hyde, 2012; Rozek, Hyde, Svoboda, Hulleman, 
& Harackiewicz, 2015; Svoboda, Rozek, Hyde, Harackiewicz, & Destin, 2016; 
Taskinen, Dietrich, & Kracke, 2015); changes in motivational trajectories over time 
towards science (Kosovich, Flake, & Hulleman, 2017; Phelan, Ing, Nylund - Gibson, 
& Brown, 2017; Simpkins, Davis-Kean, & Eccles, 2006; Wang, Chow, Degol, & 
Eccles, 2017); how expectations of success and task value influence achievement 
behaviour (Cox & Whaley, 2004; Denissen, Zarrett, & Eccles, 2007); and bi-
directional aspects of competency beliefs and task value (Marsh, Trautwein, Lüdtke, 
Köller, & Baumert, 2005). Students’ task value influences the effort students apply to 
a range of tasks (Greene, Debacker, Ravindran, & Krows, 1999; Nagengast et al., 
2011; Trautwein & Lüdtke, 2007; Yang, Cho, Mathew, & Worth, 2011). The breadth 
of the research and consistency of findings concerning task value supported the 
inclusion of it as a motivational construct for my study. 
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In this section, expectancy value theory has been defined, its theoretical development 
described, and task value defined as a component of this theory as well as the 
components of task value itself. Finally, I have reviewed studies using expectancy 
value theory to investigate motivation. Task value is an essential element of motivation 
towards learning because if there is little value perceived in a learning task, students 
are unlikely to exert effort into learning that task (Andrade & Heritage, 2018). Having 
reviewed literature relevant to the motivational construct of task value, the next section 
in this chapter reviews self-efficacy as another essential component in motivation 
towards learning. 
2.1.3 Self-Efficacy 
This section begins by situating self-efficacy within social cognitive theory. Next, self-
efficacy is defined. Following this, theoretical ideas as to how self-efficacy develops 
are discussed. Finally, literature investigating the influences on self-efficacy as well as 
the impact of self-efficacy on learning is reviewed.  
According to social cognitive theory, self-efficacy beliefs influence the choices people 
make; people tend to be more motivated to participate in and complete tasks that they 
feel confident about achieving (Pajares & Schunk, 2001a, 2001b). Bandura (1986) 
suggests that one of the most influential aspects in people’s lives is the conception they 
have of their personal efficacy. He describes self-efficacy as one's belief in one's ability 
to succeed in specific situations. Schunk (1991, p. 207) stated that self-efficacy is “an 
individual's judgments of his or her capabilities to perform given actions.”  
It is widely acknowledged that self-efficacy beliefs influence motivation and learning 
outcomes (Bandura, 1986; Jinks & Lorsbach, 2003; Nelson & Ketelhut, 2008; 
Zimmerman, 2000b). Persistence in a difficult task is linked to efficacy—the greater 
the persistence, the higher the efficacy and, the higher the efficacy, the greater 
persistence likely to occur when confronted with a challenging task. Several 
researchers have found a positive relationship between self-efficacy scores and 
students’ perceptions of the intrinsic value of a learning task (Pintrich & De Groot, 
1990; Pokay & Blumenfeld, 1990). Students with strong self-efficacy see learning 
tasks as opportunities in which to be challenged and to learn. They anticipate success 
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and increase their efforts when challenged. They also recover quickly from setbacks 
and attribute failure to insufficient preparation or readiness rather than an inherent 
failure (Pajares & Schunk, 2001a, 2001b). 
Bandura (1977) created a model explaining self-efficacy as derived from four primary 
sources. The first and most influential source is performance accomplishments, which 
are based on the mastery of one’s experiences, and success or unsuccessful experiences 
raise or lower master expectations, respectively. Strong efficacy expectations allow 
one to experience failure with minimal negative impact. The second source of self-
efficacy belief is vicarious experience; seeing others achieving a desired task can 
facilitate the belief that success is possible. The effectiveness of this source in 
developing self-efficacy depends on the similarity of the observed model to the 
observer (Britner, 2008). The third source of self-efficacy belief is verbal persuasion 
as people can be persuaded by others to believe they can succeed in something they 
initially believed impossible. Success is dependent upon a successful experience, 
which then becomes a personal accomplishment. Essential to the effectiveness of 
verbal persuasion is scaffolding during the personal experience (Bandura, 1977).  The 
fourth source of self-efficacy belief is the physiological state, or emotional arousal 
(Bandura, 1977). High arousal, usually presenting as stress or anxiety, generally 
lowers a person’s ability to perform well and lessens the likelihood of experiencing 
success. Modelling of the experience, or vicarious experience, can influence one’s 
physiological state and, in turn, one’s perceived self-efficacy.  
There is disagreement regarding the cause of self-efficacy (Pajares & Schunk, 2001a); 
whether a student’s academic self-efficacy determines achievement, or academic 
achievement influences perceived self-efficacy. Researchers with a self-enhancement 
orientation argue that self-efficacy determines achievement whereas researchers with 
a skill-development orientation view self-efficacy as a result of academic achievement 
(Pajares, 2001; Pajares & Schunk, 2001a, 2001b). This has implications for practice. 
If students do well because of their belief in their ability to do well, then educators 
should focus on improving students’ perceptions of self-efficacy. However, if students 
have strong self-efficacy because they do well, then efforts should focus on skill 
development, which will result in positive self-efficacy (Pajares & Schunk, 2001a). 
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Regardless of its cause, research widely supports the notion that self-efficacy plays an 
important and positive role in academic engagement and achievement in various 
learning contexts (Multon, Brown, & Lent, 1991; Zimmerman, 2000b). Researchers 
have investigated self-efficacy in a variety of contexts, such as: parental influences on 
self-efficacy (Sha, Schunn, Bathgate, & Ben‐Eliyahu, 2016; Zimmerman, Bandura, & 
Martinez-Pons, 1992); responding to challenge and gaining new knowledge 
(Komarraju & Nadler, 2013); cultural differences in self-efficacy beliefs (Meissel & 
Rubie‐Davies, 2016); investigating the influences of Bandura’s (1977) four sources of 
self-efficacy (Britner, 2008; Usher & Pajares, 2006); the relationship between self-
efficacy and gifted students (Wang & Neihart, 2015); the positive impact of modelling 
on children’s self-efficacy (Schunk & Zimmerman, 2007); the positive influence of 
teacher enthusiasm on self-efficacy (Zhang, 2014); the influence of self-efficacy on 
positive beliefs about learning (Genç, Kuluşaklı, & Aydın, 2016); the positive impact 
of direct instruction on students’ self-efficacy (Hushman & Marley, 2015); and the 
direct effect of self-efficacy on academic performance (Stegers‐Jager, Cohen‐
Schotanus, & Themmen, 2012). 
Research has found differences in self-efficacy beliefs in a variety of contexts. For 
example, Meissel and Rubie-Davies (2016) found differences in motivation levels and 
self-efficacy beliefs between different cultures in New Zealand, with Māori and 
Polynesian middle school students more affected by their self-efficacy beliefs than 
their New Zealand European peers. Bong (2004) found that self-efficacy levels in 
students varied according to subject, with differences in self-efficacy across multiple 
learning domains in a public, all girls’ high school in Korea. Leonard et al. (2016) 
found that students’ self-efficacy was either positively or negatively affected by 
different learning environments. Kim, Wang, Ahn and Bong (2015) found differing 
self-efficacy profiles between male and female English language learners at a Korean 
university. 
While there are relatively few studies focused on the impact of self-efficacy with 
regards to students learning science, research supports the notion that self-efficacy 
positively influences students’ learning outcomes in this subject (Velayutham, 
Aldridge, & Afari, 2013; Velayutham & Aldridge, 2013; Velayutham, Aldridge, & 
Fraser, 2012). Britner (2002, 2008) and Chen and Pajares (2010) found that self-
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efficacy was positively linked with students’ science achievement in middle school, 
with Hushman and Marley (2015) finding that direct instruction in particular had a 
positive influence on students’ self-efficacy. Bartimote-Aufflick, Bridgeman, Walker, 
Sharma, and Smith (2016) found a strong association between self-efficacy and 
science learning outcomes with university students. Middle school science students’ 
perceptions of job accessibility in STEM fields were influenced by their levels of self-
efficacy (Vervecken & Hannover, 2015). Science learning through a game-based 
approach benefited students’ science content learning and self-efficacy beliefs 
(Meluso, Zheng, Spires, & Lester, 2012), and Jansen, Scherer, and Schroeders (2015) 
found that self-efficacy in science was positively related to inquiry learning. 
In this section, self-efficacy has been situated within social cognitive theory. Self-
efficacy has been defined, the four sources of self-efficacy (Bandura, 1977) have been 
described, and possible causes of self-efficacy reviewed. Finally, I have cited research 
that has investigated the role of self-efficacy in science learning and studies 
investigating self-efficacy within science contexts in particular.  Self-efficacy has been 
widely recognised as an important element of students’ motivation. This reason, and 
the fact that self-efficacy in students has been found to vary in different contexts, 
justified its inclusion as an important motivational construct to assess within the 
context of my study. The following section describes a range of questionnaires 
designed to assess students’ motivation and justifies the selection of the questionnaire 
I used to assess students’ motivation in my study. 
2.1.4 Instruments Used to Assess Motivation 
There have been several questionnaires developed to assess motivation. However, a 
review of the literature indicated that most of these instruments assess motivation 
towards learning in general rather than levels of motivation towards a specific subject 
(Velayutham et al., 2012). Most of those that do investigate motivation towards 
science learning have not been designed for use at the middle school level; the 
educational level of the sample in my study. In this section, seven instruments, used to 
assess motivation and potentially applicable for use in my study, are reviewed: the 
Multidimensional Motivation Instrument (Section 2.1.4.1); the Motivated Strategies 
for Learning Questionnaire (Section 2.1.4.2); the Academic Motivation Scale (Section 
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2.1.4.3); the Science Motivation Questionnaire (Section 2.1.4.4); the Students 
Motivation Towards Science Learning Questionnaire (Section 2.1.4.5); the Patterns of 
Adaptive Learning Survey (Section 2.1.4.6); and the Students Adaptive Learning 
Engagement Survey (Section 2.1.4.7).   
2.1.4.1 The Multidimensional Motivation Instrument (MMI) 
The MMI (Uguroglu et al., 1981) was developed to provide a “more comprehensive 
motivation measure through a multidimensional instrument” (p. 280) after an 
extensive examination of many motivation instruments by the researchers revealed a 
need for such a measure. The MMI consists of six scales: academic self-concept, 
achievement motivation, social self-concept, locus of control, emotional self-concept, 
and physical self-concept. The instrument assesses elementary students’ (grades 3 to 
8) motivation generally rather than in specific subjects. This instrument was not 
considered to be suitable for my study for a number of reasons. First, the phrasing and 
complexity of the items posed problems for translation. Second, it was not clear which 
motivation scale the items in the questionnaire related to. Third, the instrument 
included numerous items that were not relevant to my study. Finally, the scale used to 
respond to items was considered overly complex for the purposes of my study.  
2.1.4.2 The Motivated Strategies for Learning Questionnaire (MSLQ) 
The development of the MSLQ began in the late 1980s and evolved from a general 
model of college student motivation and self-regulated learning (Pintrich, Smith, 
García, & McKeachie, 1993).  The MSLQ examines college students’ motivational 
orientations and use of learning strategies (Pintrich et al., 1993). It consists of two 
sections—one to assess motivational strategies and the other to assess learning 
strategies. It has 81 items in total. The 31 items in the motivation section are based on 
the motivational constructs of expectancy, value, and affect, and these items assess 
students’ goals, values, self-efficacy beliefs, and test anxiety (Duncan & McKeachie, 
2005). Research by Duncan and McKeachie (2005) found different factor structures 
when the instrument was used in high school and college settings. This finding has 
raised concerns regarding the reliability of the MSLQ. Further, an examination of the 
items in the questionnaire revealed a complexity in phrasing that may have been 
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difficult for middle school students to understand. There were also some negatively 
worded items that could have caused confusion for students. Finally, scrutiny of the 
items indicated that many were not relevant for the purposes of my study. Given these 
concerns the MSLQ was not considered suitable for my study. 
2.1.4.3 The Academic Motivation Scale (AMS) 
The AMS, developed by Vallerand, Pelletier, Blais et al., (1992), was initially created 
to cross-validate the English version of the Eschelle de Motivation en Education 
(EME). The AMS is founded on self-determination theory and consists of 28 items 
that are subdivided into seven sub-scales. The sub-scales incorporate three aspects of 
intrinsic motivation (to know, to accomplish things, and to experience stimulation), 
extrinsic motivation (external regulation, internal regulation, and identification), and 
amotivation (lack of either intrinsic or extrinsic motivation). This instrument has been 
found to be valid and reliable but was not considered suitable for the purposes of my 
study for two reasons. First, it was designed for university students and, as such, some 
items were not considered suitable for the developmental level of the sample used in 
my study, and, second, it was not designed to assess motivation in science contexts. 
2.1.4.4 The Science Motivation Questionnaire (SMQ) 
The SMQ was developed by Glynn and Koballa (2006) to assess university students’ 
motivation towards science. Its purpose was to gather information on the effectiveness 
of both science lectures and advisement sessions for university students struggling 
with science learning as well as to evaluate the efficacy of instructional approaches as 
well as materials being used to increase students’ motivation (Glynn, Taasoobshirazi, 
& Brickman, 2009). Glynn et al. wanted to further investigate the six motivational 
dimensions in the instrument, found in the literature to influence self-regulatory 
learning (intrinsic motivation, extrinsic motivation, personal relevance, assessment 
anxiety, self-determination, and self-efficacy), and “establish evidence for its construct 
validity” (2009, p. 138). After exploratory factor analysis, the six dimensions were 
combined into five scales: intrinsic motivation and personal relevance, self-efficacy 
and assessment anxiety, self-determination, career motivation, and grade motivation. 
The questionnaire was found to be “a good measure of motivation to learn science” 
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(Glynn et al., 2009, p. 138). Despite this, there were three reasons why this instrument 
was not selected for use in my study: first, the instrument had only been used with 
university students and not with the educational level of the sample in my study; 
second, one of the scales (career motivation) had only two items which the researchers 
admit is less than desirable; and, third, one scale (grade motivation) had low reliability. 
2.1.4.5 The Students Motivation Towards Science Learning (SMTSL) 
The SMTSL (Tuan, Chin, & Shieh, 2005) was developed specifically to assess 
students’ motivation towards learning science. It consists of six scales: self-efficacy, 
active learning strategies, science learning value, performance goal, achievement goal, 
and learning environment stimulation. There are different numbers of items in each 
scale with a total of 35 items in the questionnaire. While the SMTSL met the criteria 
of being orientated towards science and was applicable for secondary school students, 
there were some concerns with regard to utilising this instrument for my study. 
Scrutiny of the survey revealed that not all of the constructs appeared to be directly 
related to students’ motivational beliefs about learning science, particularly the items 
within the ‘active learning’ scale.  In addition, while this instrument contained a 
learning environment scale, I wanted to utilise specific scales to assess students’ 
perceptions of their learning environment that were not present within the learning 
environment scale in this instrument. Further, there was a lack of clarity with regard 
to the intellection and quantification of some of the constructs, which raised questions 
about the theoretical soundness of the instrument. Lastly, there were concerns with 
regard to the wording of some of the items; the self-efficacy scale had several 
negatively worded items, and the wording of several items in the instrument was 
considered to be overly lengthy. 
2.1.4.6 The Patterns of Adaptive Learning Survey (PALS) 
The PALS was developed by Midgley et al. (1996) using goal orientation to examine 
the relationships between the learning environment and students’ motivation, affect, 
and behaviour (Midgley et al., 2000). It consists of five scales that assess personal 
achievement goal orientations; perceptions of teachers’ goals; perceptions of the goal 
structures in the classroom; achievement-related attitudes, beliefs, and strategies; and 
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perceptions of parents and home life. While this instrument had some constructs that 
were relevant for the purposes of my study, it did not specifically address students’ 
motivation in science learning and was not, therefore, for use in my study. 
2.1.4.7 The Students’ Adaptive Learning Engagement Survey (SALES) 
The SALES instrument (Velayutham et al., 2011) was developed to assess students’ 
motivation and self-regulation in science learning with grade 8 to 10 students, similar 
to the grade level used in my study. Items from relevant questionnaires, such as the 
MSLQ (Pintrich et al., 1993), the PALS (Midgley et al., 2000), the SMTSL (Tuan et 
al., 2005), and the SMQ (Glynn et al., 2007), were modified for use when appropriate, 
while others were created specifically for the SALES questionnaire. Development of 
the instrument involved a multi-stage approach to “ensure that Trochim and 
Donnelly’s (2006) framework for construct validity was satisfied” (Velayutham et al., 
2011, p. 14). 
The instrument consists of four scales: three that assess constructs associated with 
motivational beliefs (learning goal orientation, task value, and self-efficacy); and one 
scale to assess students’ self-regulation of effort or “the degree to which students meta-
cognitively and motivationally participate in their own learning” (Velayutham et al., 
2011, p. 126). Each scale has eight items, with 32 items in total. A more detailed 
description of this instrument can be found in Chapter 3, Section 3.3.1. This instrument 
was chosen for my study for several reasons: first, it was designed to assess students’ 
motivation in science, the same context as my study; second, it was created to be 
implemented at the same grade level as the sample in my study; and last, it had very 
sound validity and reliability (Velayutham et al., 2011). Given that this instrument was 
considered to be the best overall fit with the purposes of my study, this section provides 
a brief review of past research involving the SALES.  
As the SALES instrument was developed relatively recently, there has been limited 
research to date involving its use. However, it has already been used in both Western 
and non-Western contexts and has consistently been found to have strong construct 
validity. It was originally developed and used in Perth, Western Australia, in a study 
that collected quantitative data from 1,371 students from science classes in grades 8 to 
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10 and in-depth qualitative data from 10 science teachers and 12 students (Velayutham 
et al., 2011). The findings suggest that the final version of the survey has “high content, 
face, convergent, discriminant, predictive and concurrent validity when used in lower 
secondary classes” (Velayutham et al., 2011, p. 15).  
Further to validating the instrument itself, the results indicated that the motivational 
beliefs of learning goal orientation, task value, and self-efficacy influenced students’ 
self-regulation when learning science, and that gender had a moderating effect on these 
relationships (Velayutham et al., 2012). However, task value, one of the motivational 
constructs within the SALES, was found to have a statistically significant influence on 
boys’ self-regulation only. It was anticipated that my study, using a female sample 
only, may further contribute to understanding gender differences in task value. 
In another study, an adapted version of the SALES was used, together with an 
instrument to assess students’ perceptions of the learning environment, to investigate 
whether students frequently exposed to multimedia had different perceptions of the 
learning environment and engagement compared to students less frequently exposed 
(Chipangura & Aldridge, 2017). The study was conducted in Perth, Western Australia 
with a sample of 365 high school students in 16 mathematics classes. The SALES was 
modified to be suitable for mathematics students and was re-named the Students’ 
Adaptive Learning Engagement in Mathematics (SALEM). The SALEM was found 
to have satisfactory factorial validity once six items were removed, and the findings 
supported the overall validity and reliability of the SALEM instrument. The findings 
of this study suggest that students frequently exposed to multimedia in mathematics 
classes had higher motivation and self-regulation than those not exposed (Chipangura 
& Aldridge, 2017). 
The SALES was also adapted for use in Jordan to investigate students’ perception of 
their learning environment and whether learning environment perceptions influenced 
motivation and self-regulation when learning English as a second language (Alzubaidi 
et al., 2016).  The instrument was modified for use in an English language learning 
context and was re-named the Engagement in English Language Learning and Self-
Regulation (EELLS). The sample for this study included 994 students from 
humanities, health sciences and engineering faculties within one university in Jordan. 
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The results strongly supported the validity and reliability of the SALES at the 
university level in Jordan, and statistically significant relationships were found 
between students’ perceptions of their learning environment, their motivation, and 
self-regulation. 
Despite being a relatively new instrument, studies that have utilised the SALES all 
support its strong factorial validity and reliability. As stated previously, it was these 
findings, in combination with the alignment of this instrument to both the objectives 
and context of my study that resulted in the selection of the SALES to assess students’ 
motivation towards learning and self-regulation of effort.  
In this section, instruments used to assess motivation have been described, and a 
justification provided as to the selection of the SALES for use in my study to assess 
students’ motivation and self-regulation.  In the next section, the interrelationships 
between the motivational constructs used in my study are discussed, and a description 
of the contribution of my study with regard to gaps in motivation research is provided. 
2.1.5 Learning Goal Orientation, Task Value, and Self-Efficacy Associations in the 
Literature 
While the motivation constructs of learning goal orientation, task value, and self-
efficacy have been investigated in a range of studies, there is relatively little research 
that has examined these specific motivation constructs within a science context.  
Therefore, studies that have found interrelationships between these motivation 
constructs within the literature are reviewed in this section. 
There has been considerable research that has found an interrelationship between self-
efficacy and goal orientation (Anderman & Young, 1994; Dweck & Leggett, 1988; 
Hacieminoglu, 2016; Huff et al., 2016; Kang, Scharmann, Noh, & Koh, 2005; Kaplan 
& Maehr, 1999; Middleton & Midgley, 1997; Multon et al., 1991; Pajares, Britner, & 
Valiante, 2000; Roeser et al., 1996; Simzar, Martinez, Rutherford, Domina, & Conley, 
2015; Skaalvik, 1997; Wolters et al., 1996). Most of the research supports the claim 
that self-efficacy is more strongly related to learning goal rather than performance goal 
orientation (Elliott & Dweck, 1988; Meece, Blumenfeld, & Hoyle, 1988). Although 
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there are fewer studies investigating the relationship between self-efficacy and goal 
orientation in a science setting, my review of the literature indicated that, in many of 
these studies, self-efficacy was often interrelated with both a learning and 
performance-approach orientation but not with a performance-avoid orientation 
(Hacieminoglu, 2016; Hacieminoglu et al., 2009; Huff et al., 2016).  
While the majority of research findings support a positive link between learning goal 
orientation and self-efficacy, a small number of studies indicate contradictory findings. 
For example,  Kang et al. (2005) found that learning goal orientation and self-efficacy 
failed to account for the variation in conception test scores—a contradictory finding 
within the research that might be due to Pintrich’s (1999) suggestion that goal 
orientation and self-efficacy are situation specific. Kizelgunes et al. (2009) explored 
the relationship between epistemological beliefs, achievement motivation, learning 
approach, and achievement with sixth grade science students in Turkey. Surprisingly, 
they found a negative relationship between learning goal orientation and self-efficacy. 
The researchers placed a caution on these findings and attributed the anomaly to the 
possibility of a mismatch between actual and reported self-efficacy due to more 
unreliable self-judgements at this age. Anderman and Young (1994) investigated how 
motivational constructs vary within individuals and how teachers’ practices can 
influence motivation with middle school science students in the United States. These 
researchers found that both learning and performance orientations varied among 
different classrooms but that higher levels of self-efficacy contributed to a learning 
goal orientation.  
Findings within the literature with regard to the associations between the motivation 
constructs of self-efficacy and task value indicate that this association is generally 
positive in nature, with more evidence in the research suggesting that self-efficacy or 
self-concept beliefs have a positive influence on a student’s task value, rather than the 
other way around. This finding is not surprising, as the expectancy of being successful 
in a task is likely to result in having a value for engagement in that task (Bong, 2001; 
Marsh et al., 2005; Usher & Pajares, 2006; Wu & Fan, 2017).  According to Bandura’s 
(1997) self-efficacy theory, self-belief should have an effect on task value 
development. Bandura (1997) purported that self-efficacious children should be more 
interested in challenging tasks than children with lower levels of self-efficacy. This 
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proposition is supported by the research of Marsh, Trautwein, Lüdtke et al., (2005), 
who found that prior self-concept beliefs (used interchangeably with self-efficacy 
beliefs) influenced interest in mathematics tasks, but that this influence was not 
reciprocal.  However, Wigfield (1994) suggested that competence and task value are 
initially independent in children but may become intertwined as children may attach 
more value to tasks that they succeed in. Contradictory to these findings, in their 
review of interventions promoting motivation in academic contexts, Harackiewicz et 
al. (2014) suggested it may be easier in academic tasks to influence task value rather 
than self-efficacy.  
My review of literature found some research that indicates a positive relationship 
between students’ learning goal orientation and the intrinsic value that they place on a 
task (Ames & Archer, 1988; Nichols & Miller, 1994; Pintrich & De Groot, 1990; 
Pokay & Blumenfeld, 1990).  For example, Harackiewicz et al. (2008) found a 
reciprocal relationship between task values and a learning goal orientation. Keimer et 
al. (2015) found that developing interest in a task and valuing that task is an important 
influence in developing a learning rather than a performance goal orientation. There is 
also some evidence to suggest that a performance goal orientation may contribute to 
task value as students performing well on exams and other academic tasks may, in 
turn, influence the enjoyment and value students place on those tasks (Wigfield & 
Eccles, 1992; Zimmerman, 1985). 
The importance that has been placed on motivation as an essential aspect of learning 
has led to a large body of literature in this field. The specific constructs of motivation 
that I used in my study (learning goal orientation, task value, and self-efficacy) have 
been investigated in studies to varying degrees. However, only limited research has 
been conducted specifically within science learning contexts. As my study was focused 
specifically on these constructs with respect to science learning, the findings will build 
on and extend this past research. In addition, given the scarcity of studies that have 
investigated these three motivation constructs in the Middle East, the findings of my 
study help to fill this gap in the research.  
It is clear from the literature reviewed in this section that the three motivational 
constructs selected to assess students’ motivation towards learning in my study 
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(learning goal orientation, task value, and self-efficacy) have considerable 
interrelatedness and are all important motivational constructs. The information above 
further justifies their selection within the SALES instrument to assess students’ 
motivation in middle school science classrooms in the UAE. Having reviewed how the 
motivational constructs in my study are interconnected, the following section reviews 
literature pertinent to self-regulation—the behavioural determinant within the social 
cognitive framework used in my study. 
2.2 Self-Regulation 
The information with regard to self-regulation is organised into five categories in this 
section. First, self-regulation is defined and situated within social cognitive theory. A 
brief history is then provided with regard to the theoretical development of this 
construct. Next, self-regulation theoretical models are described (Section 2.2.1), after 
which, past research investigating the role and impact of self-regulation on learning is 
reviewed (Section 2.2.2). The relationship between self-regulation and motivation is 
then examined (Section 2.2.3). Finally, instruments utilised for the assessment of self-
regulation are briefly described (Section 2.2.4). 
Zimmerman (2002, p. 65) defines self-regulation as a “self-directive process by which 
learners transform their mental abilities into academic skills.”  Boekaerts and Cascellar 
(2006, p. 206) expanded their definition of self-regulation to include “what students 
are thinking, feeling and doing while pursuing a learning goal.” Schunk and Ertmer 
(2000, p. 632) state that “…the hallmarks of self-regulation are choice and control…” 
Some researchers state that defining self-regulation is not straightforward, particularly 
as the understanding of self-regulation processes has evolved over time (Boekaerts & 
Corno, 2005).   
Bandura (1986, p. 20) posits that self-regulatory functions are a distinctive component 
of social cognitive theory and that people’s behaviour is largely motivated by “internal 
standards and self-evaluative reactions to their own actions.” Viewing self-regulation 
through a social cognitive lens proposes that self-regulation develops through a series 
of levels: observational, imitative, self-controlled, and self-regulated (Schunk, 1996; 
Zimmerman, 2000a). Schunk (1996) asserts that self-regulation involves: self-
Literature Review 
47 
 
observation, such as attending to one’s behaviour to include determinants and effects; 
self-judgement, such as comparing present performance with the desired goal to gauge 
progress; and self-reaction, such as evaluating one’s performance as satisfactory or 
unsatisfactory.  
In the nineteenth century, failure to learn was ascribed to either a lack of intelligence 
or diligence. However, with the advent of psychology in the twentieth century, 
awareness dawned that individual differences could perhaps play a more significant 
role in academic achievement than initially realised (Zimmerman, 2002). In the 1970s, 
research on metacognition revealed the importance of being aware of and 
understanding one’s thinking processes (metacognition). As a result, for the first time, 
students were asked to set personal learning goals and to reflect on their learning. This 
was the dawning of self-regulatory processes in learning (Zimmerman, 2002).  
Up until the 1990s, self-regulation was seen as a relatively stable tendency to respond 
in a typical way. It was thought to be situation specific, with an academic focus that 
regarded self-regulation in terms of learning and achievement goals (Boekaerts & 
Corno, 2005). Since 2000, however, there has been a shift in thinking; moving from 
seeing self-regulation as predicting outcomes, to self-regulation being seen as a 
developing process, dependent on the situation. For example, social and emotional 
factors, as well as other aspects of the learning environment, can provide triggers that 
cause self-regulatory behaviours to change across specific domains (Boekaerts & 
Cascallar, 2006; Boekaerts & Corno, 2005).  
In this section, the theoretical background of self-regulation and the development of 
self-regulation concepts over time have been briefly described. In the next section, I 
describe key self-regulation models in the literature. 
2.2.1 Self-regulation Models 
The efforts to understand self-regulatory processes have led to the conception of 
several self-regulation models. Boekaerts and Corno (2005, p. 201) argue that all self-
regulation models share two basic assumptions. First, students who “…self-regulate 
their learning are engaged actively and constructively in a process of meaning 
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generation and that they adapt their thoughts, feelings and actions as needed to affect 
their learning and motivation.” Second, “…biological, developmental, contextual and 
individual difference constraints may all interfere with or support efforts at 
regulation.”  
Pintrich and colleagues (Pintrich, 2000a, 2003b; Pintrich & De Groot, 1990; Wolters, 
2004) advance Schunk and Zimmerman’s (1997; Zimmerman, 2000a) social cognitive 
model, developing a model where self-regulated learning is comprised of four 
interdependent phases or components (Wolters, 2010). One phase is forethought, 
planning, setting goals, and accessing prior knowledge (Zimmerman, 2000b). A 
second phase is monitoring (Pintrich, 2004), and this relates to students’ efforts to stay 
focused and be aware of their progress in a learning task. A third phase is labelled 
control and concerns the use of management strategies to complete a task, including 
an ability to modify a task in order to maintain effectiveness (Pintrich, 2004; 
Zimmerman, 2000b). The last phase is labelled reflection or reaction when new meta-
knowledge about the task, strategies used, and one’s self is generated (Wolters, 2010).  
Boekaerts and colleagues developed a dual processing self-regulation model that 
attempts to help researchers and teachers understand how students self-regulate their 
learning within the classroom (Boekaerts, 1993; Boekaerts & Corno, 2005). It attempts 
to investigate why self-regulation changes across a range of domains and is present in 
some learning contexts but not in others. This model has two pathways: the growth 
pathway and the well-being pathway. Within each of these pathways, self-regulation 
is developed from two different perspectives—a top-down, or a bottom-up 
perspective. Energising self-regulation from a top-down perspective involves the 
growth pathway; students value a goal as important and are prepared to expend effort 
on realising it (Boekaerts & Cascallar, 2006; Boekaerts & Corno, 2005). One could 
say they are working from a learning goal orientation. Energising self-regulation from 
a bottom-up perspective involves the well-being pathway. A student on this pathway 
is focused on negative cues within the learning environment, such as anything that 
causes anxiety or presents a barrier in some way, and energy is expended in avoiding 
further negative events occurring (Boekaerts & Cascallar, 2006; Boekaerts & Corno, 
2005). At this point, one could say a student has a performance-avoid goal orientation. 
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Research has indicated that students can switch from one pathway to the other, 
depending on circumstances.  
My study drew on Pintrich and De Groot’s (1990) model of self-regulation: assessing 
students metacognitive strategies, use of cognitive strategies, and management and 
control of effort. Researchers argue that while research has investigated metacognitive 
strategies and the use of cognitive strategies, management and control of effort has 
been neglected (Boekaerts, 1993; Boekaerts & Cascallar, 2006; Pintrich, 2000b). 
Importantly, the self-regulation scale used in my study was designed to also measure 
an aspect of self-regulation often neglected in the research—motivation for learning 
and effort investment (Velayutham et al., 2011). Self-regulation of effort is the extent 
to which students control and regulate their effort when learning specific tasks. My 
study builds on previous research as it uses an instrument that measures an aspect of 
self-regulation not investigated sufficiently in previous research. 
In this section I have described several self-regulation models and identified what 
model I drew on for my study. In the next section, I review past research in self-
regulation.  
2.2.2 Past Research in Self-Regulation  
There has been a significant amount of research that has determined a positive 
relationship between self-regulation and students’ learning and academic achievement 
(Baker, Chard, Ketterlin-Geller, Apichatabutra, & Doabler, 2009; Blair, Ursache, & 
Vernon-Feagans, 2015; Butler & Winne, 1995; Dignath, Buettner, & Langfeldt, 2008; 
Edens, 2008; Lauriola et al., 2015; Schmitt, McClelland, Tominey, & Acock, 2015; 
Zimmerman, 2002, 2008). Given the strong link between self-regulation and 
achievement, as well as self-regulation having a positive relationship with other 
learning outcomes, several researchers have spoken of the need for teachers to 
consciously attend to the development of students’ self-regulatory processes alongside 
cognitive learning (Drake, Belsky, & Pasco Fearon, 2014; Montroy, Bowles, & 
Skibbe, 2016; Schunk & Ertmer, 2000; Skibbe, Connor, Morrison, & Jewkes, 2011; 
Todorovich, 2012). A self-regulation model has been developed specifically for this 
purpose (Webb, Johnson, Meek, Herzog, & Clohessy, 2018).  
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In response to the recognition of the importance of self-regulation, there have been a 
range of interventions implemented that have resulted in improvement in students’ 
self-regulation. These interventions have largely shown positive results, including 
transfer into other contexts, and becoming generalised over time (Schunk, 2005; 
Schunk & Ertmer, 2000). Interventions include: greater persistence and higher 
academic achievement by promoting a self-transcendent purpose (oriented towards 
helping others) towards learning (Yeager et al., 2014); using feedback, both external 
and self-evaluative, to promote self-regulation (Brown, Peterson, & Yao, 2016; 
Schunk & Ertmer, 1999; Schunk & Swartz, 1993a, 1993b); investigating the impact 
of positive emotions on self-regulation and academic achievement (Villavicencio & 
Bernardo, 2013); using an electronic student response system to improve self-
regulation (Edens, 2008); goal setting (Zimmerman & Bandura, 1994; Zimmerman & 
Kitsantas, 1996, 1997); specific training in self-regulation (Perels, Gürtler, & Schmitz, 
2005); and having high expectations of success (Pokay & Blumenfeld, 1990). 
Schraw, Crippen, and Hartley (2006) identified six instructional strategies to improve 
self-regulation in science: inquiry; collaborative support; strategic instruction 
regarding problem-solving and critical thinking; strategies to support students 
constructing mental models; using technology; and teacher/student behaviour. In 
addition to examining the influence of the learning environment on students’ 
motivation and self-regulation, my study also investigates the impact of one of Schraw 
et al.’s (2006) instructional strategies—collaborative support. This inclusion is 
because one of the study’s objectives is to  investigate whether there is a difference in 
self-regulation between students in classes with teachers identified as effectively 
implementing cooperative learning and those not in such classes.  
It is clear that self-regulation is an important influence on cognitive and affective 
learning outcomes, which was why it was included as a construct to investigate within 
my study. Despite the increased research undertaken with regard to self-regulation, 
there is little research investigating self-regulation in a science context, and very little, 
if any, exploring self-regulation within science learning in the Middle East. My study 
contributes to the literature in these regards.  
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In the above sections, I have defined self-regulation and situated this construct within 
the social cognitive theoretical perspective I have used as a framework for my study. 
I have described some of the self-regulation models in the field and cited examples of 
research conducted investigating self-regulation and a range of learning outcomes. 
Finally, the inclusion of a self-regulation focus within my study has been justified.  In 
the next section, literature related to the relationship between self-regulation and 
motivation is reviewed. 
2.2.3 Self-Regulation and Motivation 
There is evidence in the literature to suggest that self-regulation and motivation are 
inextricably linked, but there are differing views as to the nature of the relationship 
between the two constructs. Some researchers have found motivation to predict self-
regulation (Andrade & Heritage, 2018; Bouffard-Bouchard et al., 1991; Wolters, 2010; 
Zimmerman et al., 1992; Zimmerman & Schunk, 2008) and to be important during 
efforts to self-regulate learning (Schunk & Zimmerman, 2007). Also included in the 
literature is research that suggests the relationship between the two constructs is 
complex. Schunk and Zimmerman (2007) proposed that a student can be taught self-
regulation strategies, but if he or she is not motivated towards attending to these 
processes, it is not likely to benefit his or her learning. Hijzen, Boekaerts and Vedder 
(2007) found motivation to be “an intricate part of the students’ self-regulation 
process” (p. 673).  Pintrich (2003b) suggested that students who have higher levels of 
self-regulation are more likely to be academically motivated. Efklides (2014) proposed 
that self-regulation is a dynamic process involving goal direction and feedback.  
Wolters (1999, 2004) found that self-regulation strategies improved motivation and 
that various sources of motivation had different self-regulatory roles. The relationship 
between motivation and self-regulation is perhaps summarised best by Zimmerman’s 
(2002) suggestion that a combination of factors are involved in the process of 
becoming a self-regulated learner; the use of effective learning strategies, self-
awareness, and motivational beliefs, all combine to create a self-regulated learner who 
views learning in a proactive way, and that learning is something they engage in for 
themselves, rather than passively receive.  
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The research found in the literature with regard to the interrelationship between self-
regulation and motivation suggest that the three specific motivation constructs selected 
for use in my study; learning goal orientation, task value, and self-efficacy, have a 
precursor, mediator, and concomitant role in developing self-regulation (Zimmerman 
& Schunk, 2012). With regard to the relationship between self-regulation and learning 
goal orientation, evidence exists to suggest that self-regulation processes are goal 
related (Boekaerts, 2006). Learning goal orientation has been found to have a positive 
interrelationship with self-evaluation, a self-regulatory behaviour (Schunk, 1996; 
Schunk & Ertmer, 1999). Schunk (1996) found that engaging in daily self-evaluation 
resulted in higher self-efficacy, self-regulation, achievement, and task orientation for 
students with a learning goal orientation. Kitsantas, Steen, and Huie (2009) found that 
a mastery (learning) goal orientation predicted students’ achievement in some subjects, 
but not others. The researchers found, however, that self-regulation strategies 
predicted achievement in all subject areas. Dekker et al. (2016) investigated the impact 
of different goal orientations on achievement and found that self-regulation had a 
mediating effect, with higher levels of self-regulation resulting in higher achievement. 
Wang et al. (2017) investigated the relationship between the mediating role of 
motivational self-talk (a self-regulating learning strategy), achievement goals, and 
engagement with 10th-grade Chinese high school students. Pursuing a learning goal 
orientation led to students accessing all types of motivational strategies available and 
engaging in beneficial self-talk.  
Another motivation construct used in my study, task value, is considered integral to 
self-regulation, because if there is little perceived value in a task, students do not bring 
“a goal-oriented perspective to their learning” and are unlikely to be motivated or to 
self-regulate their effort regarding completion of the task (Andrade & Heritage, 2018, 
p.35). Empirical research supports the claim that, if students are interested in 
completing a task or see a task as valuable, they are more likely to engage in adaptive 
self-regulatory behaviours (Pintrich & De Groot, 1990; Simpkins et al., 2006; Wolters 
et al., 1996; Zimmerman & Schunk, 2008). Wolters and Rosenthal (2000) investigated 
the relationship between the motivational constructs of task value, self-efficacy, 
learning goal orientation and performance goal orientation, and the use of self-
regulation strategies with eighth grade algebra students. The results indicated that task 
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value was positively related to self-regulation and individually predicted specific 
aspects of self-regulatory behaviour.  
The third motivation construct in my study; self-efficacy, has also been found to have 
a positive, reciprocal relationship with self-regulation (Bernacki, Nokes-Malach, & 
Aleven, 2015; Cleary & Kitsantas, 2017; Cleary, Velardi, & Schnaidman, 2017; 
Dweck & Master, 2008; Schunk & Ertmer, 2000; Zimmerman & Schunk, 2008). For 
example, Cleary and Kitsantas (2017) investigated the relationships between students’ 
background, self-regulation, motivation, and achievement with middle school 
mathematics students. They found that motivational beliefs (self-efficacy, task 
interest, and school connectedness) predicted self-regulatory behaviour with students’ 
perceptions of self-efficacy positively related to self-regulation and achievement.  In 
another study, Bernacki et al. (2015) found that self-efficacy varied depending on the 
learning context, with changes in self-efficacy influencing self-regulatory processes 
with ninth grade algebra students. Supporting these findings, a recent study by Chong, 
Huan, Liem, Kit, and Ang (2017) found that supportive teacher–student relationships 
build self-regulation which, in turn, develops self-efficacy. 
Based on theorising and a review of literature, it was hypothesised that the motivation 
constructs used in my study (learning goal orientation, task value, and self-efficacy) 
would all influence students’ self-regulation. In addition, while there have been studies 
that have investigated the relationship between self-regulation and motivation, few 
have investigated the relationship in a science learning context, still fewer at a middle 
school level, and, to the best of my knowledge, none situated within a science middle 
school context in the Middle East. My study addresses a gap in the literature as it 
assesses the influence of motivation on students’ self-regulation in middle school 
science classes in the UAE. Having described the ways in which self-regulation and 
motivation are interrelated in the above section, the next section briefly describes self-
regulation instruments. 
2.2.4 Instruments Used to Assess Self-Regulation 
The interrelatedness of self-regulation and motivation, as described in Section 2.2.3, 
has resulted in these constructs being assessed within one instrument, as is the case 
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with the MSLQ (described in Section 2.1.4.2) and the SALES (described in Section 
2.1.4.7). As explained previously, the MSLQ was designed for university students and 
was found to have complex phrasing that may have caused difficulty for middle school 
students, factor structure issues when used at a high school level, and a number of 
irrelevant items for the purposes of my study. For those reasons, the MSLQ was not 
considered for my study. 
Another instrument used to assess self-regulation is the Learning And Study Strategies 
Inventory (LASSI; Weinstein, Schulte, & Palmer, 1987). This 81-item instrument was 
designed to assess university students’ self-regulation. It consists of ten scales, 
measuring attitude, motivation, time management, information processing, test-taking 
strategies, anxiety management, concentration, ability to select main ideas, use of 
study aids, and implementation of self-testing strategies.  Despite its use in assessing 
self-regulation at the university level, the complexity and length of scales made it 
inappropriate for use in my study. 
My review of the literature indicated that only one instrument has been developed to 
assess self-regulation on its own (the LASSI) and two instruments have incorporated 
self-regulation scales within an instrument assessing motivation (the MSLQ and the 
SALES). Based on this review, combined with a consideration as to the research 
objectives being addressed in my study, the SALES instrument was considered to be 
most appropriate to address these objectives and was thus selected for use in my study 
to assess students’ motivation and self-regulation. 
The review of literature in Section 2.2 indicates the important role that self-regulation 
plays in students’ learning. A major focus of today’s education is to develop life-long 
learning skills that extend beyond formal learning environments, such as schools and 
universities (Zimmerman, 2002), and self-regulation has been identified as a key 21st 
century learning skill (National Research Council, 2011). In addition, socially 
constructed learning environments common in many classrooms today, as well as the 
growing popularity of self-directed learning environments, place growing demands on 
the self-regulatory capacities of students (Boekaerts, de Koning, & Vedder, 2006). The 
educational reform taking place in Abu Dhabi government schools at the time of my 
study involved the implementation of socially constructed learning environments 
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including  the implementation of cooperative learning strategies within middle school 
science classrooms. This change from a traditional, teacher-centred approach will very 
likely have resulted in changes in self-regulatory behaviour. It is hoped that 
investigating possible influences on these students’ self-regulation will contribute to a 
better understanding of self-regulatory processes. Having established the relevance of 
investigating students’ self-regulation, the next section reviews research in the field of 
the learning environment, the third construct being investigated within my study.   
2.3 Learning Environments 
This section begins with a definition of ‘learning environment’ as referred to and 
investigated within my study. Next, a history of the field of learning environment 
research is provided (Section 2.3.1). After that, a range of available learning 
environment instruments are described, and the choice of the What Is Happening In 
this Class? (WIHIC) instrument used in my study is justified (Section 2.3.2). Finally, 
past research in learning environments is reviewed (Section 2.3.3). 
The concept of learning environment has its origins in Lewin’s work, investigating the 
interaction between the learning environment, the individual, and behaviour (Lewin, 
1935) and as such, can be situated within social cognitive theory. Learning 
environment is a term that in research generally refers to the psychological, social, 
emotional, and cultural influences within an environment (Afari, Aldridge, Fraser, & 
Khine, 2013) and is used interchangeably with ‘classroom environment’ or ‘classroom 
climate.’  Backman et al. (2012) researched the influences of the physical environment 
on learning, but it is the psychosocial learning environment that is the focus of my 
study. Fraser (2001, p. 2) defines the classroom environment as “…the shared 
perceptions of the students and sometimes the teachers in that environment.” It has 
been defined more generally as the “atmosphere, ambience, tone, or climate that 
pervades the particular setting” (Dorman & Fraser, 2009, p. 78). In my study, I use the 
term learning environment to refer to the psychosocial aspects of the classroom 
learning environment. 
Students spend about 20,000 hours in a classroom from their earliest school years to 
when they graduate from university (Fraser, 2001).  Over the past several decades, 
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there has been a plethora of research undertaken that provides clear evidence that the 
quality of the learning environment has a profound influence on learning itself. 
Dorman and Fraser (2009, p. 78) state that “students learn better when they view the 
classroom environment more positively.”  My review of literature indicated that the 
learning environment has been found to be a powerful influence on a range of cognitive 
and affective learning outcomes. This finding resulted in the study reported in this 
thesis: to investigate the relationships between students’ motivation, self-regulation 
and perceptions of the learning environment. 
In this section, I have defined learning environment concepts and situated learning 
environment within relevant theoretical constructs. In the next section, the theoretical 
origins and history of learning environment research are described. 
2.3.1 History of the Field of Learning Environments 
The vast body of learning environment research is, to a large extent, founded on the 
theoretical ideas of Lewin (1935) and Murray (1938). Lewin’s (1935) seminal work 
on field theory, conducted in business settings, recognised that interactions between 
individuals and their environment play an important role in determining human 
behaviour. Lewin created a formula—B = f(P,E),—proposing that behaviour is a 
function of the interaction between a person and the environment, given that B = 
behaviour,  f = function, P = person, and E = environment.  Murray (1938) expanded 
on Lewin’s ideas with his needs press model. Murray (1938) purported that a person’s 
environment “largely determines…behaviour… [and that it was important to define 
the environment because]…what an organism knows or believes is, in some measure, 
a product of formerly encountered situations [environments]” (p. 39). 
Murray (1938) defined the specific aspect of the environment that a person attends or 
reacts to as the “stimulus situation… [and proposed that this reaction could have a] 
…facilitating or obstructing effect” (p. 40). Murray (1938) called this aspect within 
the environment a ‘press’. In order to more accurately identify press, he distinguished 
between alpha press “…in which the press actually exists, as far as scientific inquiry 
can determine it… [and beta press, being] “…the subject’s own interpretation of the 
phenomena that he perceives” (p. 122). In Murray’s needs-press model, ‘needs’ refers 
Literature Review 
57 
 
to a person’s motivation to achieve goals, and ‘press’ refers to the extent to which the 
environment fosters or negates that motivation. 
Stern, Stein, and Bloom (1956) further developed Murray’s (1938) theories by 
distinguishing between two types of beta press: private beta press being perceptions 
of the environment that were unique to the individual and consensual beta press, being 
perceptions of the environment shared among the group. Stern (1965) adapted thirty 
of Murray’s needs-press variables and created a needs-press scale that he and others 
used in studies of higher education environments. Stern formulated a theory of person-
environment congruence, positing that student outcomes could be enhanced as a result 
of a combination of personal needs and environmental press.  
In the late 1960s and 1970s, two subsequently influential researchers, Walberg and 
Moos, expanded upon Lewin (1935) and Murray’s (1938) work by beginning research 
programmes concurrently,  the result of which were the development of the first 
learning environment questionnaires, or instruments. Walberg investigated the 
relationship between the structural and affective aspects of the classroom environment 
and developed the Classroom Climate Questionnaire along with evaluation and 
research being conducted by the Harvard Project Physics (Walberg & Anderson, 
1968). However, Walberg found this instrument to be insufficiently reliable and 
subsequently developed and used a questionnaire to measure a range of psychosocial 
aspects of the learning environment called the ‘Learning Environment Inventory’ 
(LEI; Anderson & Walberg, 1974; Walberg & Anderson, 1972). This questionnaire is 
described more fully in Section 2.3.2.1). The Getzels Thelen Model (1960), which 
created a framework to analyse the social systems within classrooms, was used as a 
guide when developing this instrument (Walberg, 1968). Walberg created a model of 
educational productivity that proposed that the educational environment was one of a 
range of factors that determined student outcomes (Walberg, 1980; Walberg, 
Pascarella, Haertel, Junker, & Boulanger, 1982). 
At approximately the same time, Moos (1979) focused on “trying to understand how 
environments function” (p. vii), particularly with respect to the interaction between the 
social and physical climate. Moos’ work involved a range of settings, including prisons 
and hospitals. From this work, Moos and Houts (1968) created a ‘Ward Atmosphere 
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Scale’ to measure social atmospheres in different psychiatric in-patient wards in a 
range of hospitals. This research indicated that other psychosocial dimensions needed 
to be taken into account when comparing wards beyond easily measurable physical 
aspects. In the 1970s, Moos extended his work into educational settings. This led him, 
together with his colleague Trickett, to develop the Classroom Environment Scale 
(CES; Moos & Trickett, 1974), which is described in more detail in Section 2.3.2.2. 
Moos (1979) designed a “social-ecological framework to evaluate educational 
settings…” (p. 2). This conceptual framework incorporates environmental and 
personal systems, both of which influence each other. Moos conceptualised the 
environmental system as having four primary domains: the physical setting, 
organisational factors, the human aggregate, and social climate. He asserted that each 
of these factors influence educational outcomes. The personal system was 
conceptualised as varied individual characteristics that explain how individuals 
respond to environmental settings. These characteristics include age, ability, interests, 
and values, among many others, and determine what an environment means to an 
individual and how they adapt to that environment. Moos (1979) developed scales that 
organised social-environmental variables into three dimensions in order to measure the 
social environments in a range of settings. These dimensions are; relationship, personal 
growth or goal orientations, and system maintenance and change. Moos’ (1979) 
framework has provided a theoretical construct that has been utilised in the 
development of a range of learning environment instruments. Table 2.1 provides a 
brief description of each domain. 
The work of Walberg and Moos resulted in the increase of worldwide research 
specifically related to classroom learning environments (Fraser, 2012). In the 
Netherlands, Wubbels and Levy (1991) investigated interactions between teachers and 
students using the Questionnaire on Teacher Interaction (QTI). In Australia, Rentoul 
and Fraser (1979) also began programmatic research, initially using the Individualised 
Classroom Environment Questionnaire (ICEQ), to investigate students’ perceptions of 
the learning environment in student-centred classrooms. This work  has resulted in the 
development of other learning environment instruments, such as the Science 
Laboratory Environment Inventory (SLEI; Fraser, Giddings, & McRobbie, 1995; 
Fraser & McRobbie, 1995), the Constructivist Learning Environment Survey (CLES; 
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Taylor, Fraser, & Fisher, 1997), and the What Is Happening In this Class (WIHIC; 
Fraser et al., 1996),  which were cross-validated and used for a range of research 
purposes around the world (Fraser, 2012).  These instruments are described in Section 
2.3.2 below. 
Table 2.1  Three dimensions of social environments 
Dimensions Description 
Relationship Assess the extent to which people are involved in the setting, the extent to which 
they support and help one another, and the extent to which they express themselves 
freely and openly. 
 
Personal growth/Goal 
orientation 
Measure the basic goals of the setting, the areas in which personal development and 
self-enhancement tend to occur. 
 
System maintenance 
and change 
Measure the extent to which the environment is orderly and clear in its expectations, 
maintains control, and responds to change. 
  
Source: Moos, 1979  
While learning environment research originated in Western countries, important 
contributions have been made, in particular by Asian countries, over the past decade. 
Several questionnaires have been adapted, cross-validated, and, in many cases, 
translated for use in Asian countries, including: Korea (Fraser & Lee, 2009); Indonesia 
(Fraser, Aldridge, & Adolphe, 2010), Brunei Darussalam (Fraser, 2002); Taiwan 
(Fraser, 2012; Liu, Zandvliet, & Ling, 2012); China (Yang, 2015); Singapore (Peer & 
Fraser, 2015); Thailand (Koul et al., 2012); Malaysia (Jelas, Azman, Zulnaidi, & 
Ahmad, 2016); and India (Smith, 2013). Other non-Western countries that have also 
conducted learning environment research include the United Arab Emirates (Khalil, 
2015; MacLeod & Fraser, 2010), Qatar (Knight, Parker, Zimmerman, & Ikhlief, 2014); 
and Turkey (den Brok, Telli, Cakiroglu, Taconis, & Tekkaya, 2010). 
The history of learning environment research indicates the important role learning 
environment has played as a lens through which to explore a range of educational 
outcomes. In the above section, the theoretical constructs within which learning 
environment research is situated and the history of learning environment research has 
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been reviewed. In the next section, learning environment instruments are reviewed, 
including the instrument used to assess students’ perceptions of the learning 
environment in my study. 
2.3.2 Learning Environment Instruments 
The extensive growth of learning environment research over the past few decades has 
led to a range of questionnaires being developed. A significant aspect of learning 
environment research is the range and variety of questionnaires, utilising perceptual 
measures, which are available for researchers (Fraser, 2002, 2007, 2012). These 
instruments have been utilised in a number of educational contexts within a large 
number of countries. In this section, a brief description is provided with regard to nine 
questionnaires that have historical significance and/or contemporary relevance 
including: the Learning Environments Inventory (Section 2.3.2.1); the Classroom 
Environment Scale (Section 2.3.2.2); the Individualised Classroom Environment 
Questionnaire (Section 2.3.2.3); the My Class Inventory (Section 2.3.2.4); the College 
and University Classroom Environment Inventory (Section 2.3.2.5); the Questionnaire 
for Teacher Interaction (Section 2.3.2.6); the Science Laboratory Environment 
Inventory (Section 2.3.2.7); the Constructivist Learning Environment Survey (Section 
2.3.2.8) and the What Is Happening In this Class (Section 2.3.2.9).  Table 2.2  provides 
an overview of each of these surveys, classified according to Moos’ three dimensions.  
2.3.2.1 The Learning Environment Instrument (LEI) 
The LEI (Anderson & Walberg, 1974) was developed to expand and improve the 
Classroom Climate Questionnaire that had been created by Walberg and Anderson 
(1968). The LEI initially had 14 scales but was expanded to 15 in 1969, namely, 
cohesiveness, friction, favouritism, cliqueness, satisfaction, apathy, speed, difficulty, 
competitiveness, diversity, formality, material environment, goal direction, 
democracy, and disorganisation. The final version of this instrument has 105 items, 7 
per scale. The instrument uses a four-point response scale, namely: strongly disagree; 
disagree; agree; and strongly agree. The scoring is reversed for almost half of the items. 
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Fraser, Anderson, and Walberg (1982) reported on the internal consistency reliability 
and discriminant validity of the LEI, but factor structure was not established. Despite 
this, the LEI has been widely used to investigate the relationship between students’ 
perception of their learning environment and learning outcomes (Hirata & Sako, 1998; 
Hofstein, Gluzman, Ben Zvi, & Samuel, 1979; Lawrenz, 1976; Power  & Tisher, 1979; 
Rentoul & Fraser, 1979; Walberg, Singh, & Rasher, 1977). While LEI was found to 
be useful and widely applicable, it was rejected for my study for three reasons: first, 
the factor structure has not been established;  second, it was designed to assess the 
learning environments of traditional classroom settings, whereas my study involved 
assessing the learning environment in an environment where cooperative learning was 
being implemented within science classes; and third, it does not include some aspects 
of the learning environment found in individualised or inquiry-based classroom 
settings (Fraser, 1986, 2014).  
2.3.2.2 The Classroom Environment Scale (CES) 
The CES was developed in the US by Moos and Trickett (1974) and formed part of 
Moos’ nine social climate scales, which were designed to assess various human 
environments in a range of contexts such as psychiatric hospitals, prisons, university 
residences, and work environments. The CES is the only instrument of Moos’ climate 
scales that was designed to assess classroom learning environments (Moos & Trickett, 
1974). The original version had 242 items, encapsulating 13 dimensions (Trickett & 
Moos, 1973) which, after trials, was reduced to 208 items. The final version has nine 
scales; involvement, affiliation, teacher support, task orientation, competition, order 
and organisation, rule clarity, teacher control, and innovation. Each scale has 10 items 
requiring true or false responses. It is designed to measure actual and preferred 
environments (Fraser, 1986). The CES has been used by several researchers (Fisher & 
Fraser, 1983; Fraser & Fisher, 1986; Keyser & Barling, 1981; Koul et al., 2012; 
McRobbie & Tobin, 1997; Moos & Moos, 1978; Paige, 1979; Trickett & Moos, 1973).  
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Table 2.2 Overview of scales contained in nine learning environment instruments9 
Instrument Class level 
Items per 
scale 
Scales classified as per Moos’ scheme 
Source 
Relationship dimensions Personal development 
dimensions 
System maintenance 
and change dimensions 
Learning Environment 
Inventory (LEI) 
Secondary 7 Cohesiveness 
Friction 
Favouritism 
Cliqueness 
Satisfaction 
Apathy 
 
Speed 
Difficulty 
Competitiveness 
Diversity 
Formality 
Material Environment 
Goal direction 
Disorganisation 
Democracy 
Fraser, Anderson, & 
Walberg (1982) 
Classroom Environment Scale 
(CES) 
Secondary 4 Involvement 
Affiliation 
Teacher support 
 
Task orientation Order and organisation 
Rule clarity 
Moos & Trickett (1987) 
Individualised Classroom 
Environment Questionnaire 
(ICEQ) 
 
Secondary 5 Personalisation 
Participation 
Independence 
Investigation 
Differentiation Fraser (1990) 
My Class Inventory (MCI) Primary 
 
6-9 Cohesiveness 
Friction 
Satisfaction 
Difficulty 
Competitiveness 
 Fraser, Anderson, & 
Walberg (1982) 
                                                 
9 Adapted from Fraser (2012) with permission 
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Instrument Class level 
Items per 
scale 
Scales classified as per Moos’ scheme 
Source 
Relationship dimensions Personal development 
dimensions 
System maintenance 
and change dimensions 
College and University 
Classroom Environment 
Inventory (CUCEI) 
Tertiary 7 Personalisation 
Involvement 
Student cohesiveness 
Satisfaction 
 
Task orientation Innovation 
Individualisation  
Fraser & Treagust 
(1986) 
Questionnaire on Teacher 
Interaction (QTI) 
Secondary/ 
Primary 
8-10 Helpful/Friendly 
Understanding 
Dissatisfied 
Admonishing 
 Leadership 
Student responsibility 
and freedom 
Uncertain 
Strict 
 
Wubbels & Levy (1993) 
Science Laboratory 
Environment Inventory 
(SLEI) 
Upper Secondary/ 
Tertiary 
 
7 Student cohesiveness 
 
Open-endedness 
Integration 
Rule clarity 
Material environment 
Fraser, Giddings, & 
McRobbie (1995) 
 
Constructivists’ Learning 
Environment Survey (CLES) 
 
Secondary 7 Personal relevance 
Uncertainty 
Critical voice 
Shared control 
Student negotiation Taylor, Fraser, & Fisher 
(1997) 
What Is Happening In this 
Classroom (WIHIC) 
Secondary, 
Primary 
8 Student cohesiveness 
Teacher support 
Involvement 
Investigation 
Task orientation 
Cooperation 
Equity Aldridge & Fraser 
(2000) 
 27 
 
This instrument was not considered to be suitable for my study because its factor 
structure has not been established, and it is more suitable to traditional learning 
environments (Fraser, 2014). 
2.3.2.3 The Individualised Classroom Environment Questionnaire (ICEQ) 
The ICEQ was developed by Rentoul and Fraser (1979), specifically to measure 
dimensions that differentiate inquiry-based classrooms from conventional ones and 
was one of the first learning environment questionnaires to be founded on a 
constructivist philosophy. The final version has 50 items, divided equally over five 
scales, namely, personalisation, participation, independence, investigation, and 
differentiation. The response format consists of a five-point frequency scale, including 
almost never, seldom, sometimes, often, and very often. The scoring direction is 
reversed for many of the items. There have been some studies that have validated the 
ICEQ in classroom contexts (Abell, Jung, & Taylor, 2011; Fraser & Butts, 1982; 
Fraser & Pearse, 1982; Yates, 2011) but, given the continuing embrace of 
individualised learning, there is potential for this instrument to gain wider use. As the 
focus of my study was not to differentiate between inquiry-based and traditional 
learning environments, the ICEQ was not considered to be suitable. 
2.3.2.4 The My Class Inventory (MCI) 
The MCI was a simplified version of the LEI, designed for use with children aged 8 to 
12 years, as well as for students in early high school settings and for those students 
with reading difficulties (Fisher & Fraser, 1981; Fraser et al., 1982; Fraser & O’Brien, 
1985). The LEI had been used primarily to measure perceptions of the actual rather 
than preferred environment, but the MCI assesses both the actual and preferred 
learning environment (Fraser, 1986). It differs from the LEI, in order to better fit the 
needs of younger children, in the following ways: only five out of the 15 scales are 
used; item wording has been simplified; the four-point response form has been reduced 
to answers requiring only ‘yes’ or ‘no’; and respondents answer on the questionnaire 
itself rather than on a different sheet (Fraser, 1986). As such, the MCI provides an 
instrument that is economical, and easy to administer and score so that teachers can 
efficiently gather data to inform their understanding of how students are perceiving 
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their learning environment. The original version of the MCI had nine items per scale, 
but the most recent version has 38 items in the long form or 25 items in the short form, 
within the five scales of cohesiveness, friction, satisfaction, difficulty, and 
competitiveness. The MCI has been widely used and validated in learning environment 
research (Ferguson & Fraser, 1998; Houston, Fraser, & Ledbetter, 2008; Majeed, 
Fraser, & Aldridge, 2002; Mink & Fraser, 2005; Monsen & Frederickson, 2004; Sink 
& Spencer, 2005).  
The MCI was not considered for my study because while used in previous research, 
its factor structure has not been established. Also, while this instrument has been 
tailored for the students in the appropriate age group for my study, some of the 
questions are negatively worded.  Although negatively worded items were traditionally 
used in surveys to guard against passive responses, these can be confusing for students 
to understand (McRobbie & Tobin, 1997). 
2.3.2.5 The College and University Classroom Environment Inventory (CUCEI) 
In response to a relative lack of research assessing learning environments in tertiary 
institutions, Fraser and Treagust (1986) developed the CUCEI to be used in small 
classes or seminars at the university level. The final version of the CUCEI contains 
seven scales, namely, personalisation, involvement, student cohesiveness, satisfaction, 
task orientation, innovation, and individualisation. Each scale consists of seven items, 
and has a four-point response scale: strongly agree, agree, disagree, and strongly 
disagree. The scoring direction is reversed for approximately half of the items. This 
questionnaire has been utilised and validated by various researchers (Fraser, 
Williamson, & Tobin, 1987; Hasan & Fraser, 2015; Joiner, Malone, & Haimes, 2002; 
Logan, Crump, & Rennie, 2006; Nair & Fisher, 2000; Strayer, 2012; Yarrow, 
Millwater, & Fraser, 1997). It was not appropriate to use in my study because of the 
education level for which it was designed. 
2.3.2.6 The Questionnaire for Teacher Interaction (QTI)  
The QTI was developed in the Netherlands and was created with a particular focus on 
student–teacher interpersonal relationships (Wubbels & Levy, 1991). The researchers 
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used Leary’s (1957) communication model as a framework to develop the QTI. Leary 
proposed that people communicate according to two dimensions: a dominance-
submission (or influence) dimension; who is controlling communication, and a 
cooperation-opposition (or proximity) dimension; how much cooperation exists 
between the people who are communicating. The researchers applied Leary’s model 
to the classroom and divided Leary’s two dimensions into eight aspects of behaviour 
(Van Tartwijk, Brekelmans, Wubbels, Fisher, & Fraser, 1998).  The QTI has eight 
scales; leadership, helping/friendly, understanding, student responsibility/freedom, 
uncertain, dissatisfied, admonishing, and strict behaviour. Each scale examines a 
dimension of relationships, and there are 8-10 items per scale. Each item is responded 
to using a frequency scale ranging from never, to always. While this instrument 
originated in the Netherlands, it has been used in the US (Wubbels & Levy, 1993), 
Singapore (Goh & Fraser, 1996), and Australia (Ferguson & Fraser, 1998; Fisher, 
Henderson, & Fraser, 1995). There have been several other studies undertaken in Asia 
that have validated this instrument (Fraser, Aldridge, & Soerjaningsih, 2010; Kim, 
Fisher, & Fraser, 2000; Lang, Wong, & Fraser, 2005; Lee, Fraser, & Fisher, 2003; 
Scott & Fisher, 2004). The QTI has also been used in cross-national studies (Aldridge, 
Fraser, Taylor, & Chen, 2000). Despite its wide use and support for its validity in a 
range of contexts, this instrument only focuses on student–teacher relationships. 
Therefore, it was not selected for my study as I needed an instrument that assessed a 
broader range of variables. 
2.3.2.7 The Science Laboratory Environment Inventory (SLEI) 
The importance of laboratory settings in science education and the need to have an 
instrument that assessed this particular environment resulted in the development of the 
Science Laboratory Environment Inventory (SLEI; Fraser et al., 1995; Fraser & 
McRobbie, 1995). The SLEI has five scales; student cohesiveness, open-endedness, 
integration, rule clarity, and material environment. Each scale has seven items, which 
are responded to using a five-point frequency response scale of almost never, seldom, 
sometimes, often, and very often. This instrument has been validated and cross-
validated in several countries including: Australia (Fisher, Henderson, & Fraser, 1997; 
Fraser & McRobbie, 1995); Korea (Fraser & Lee, 2009; Kim & Kim, 1995, 1996; Kim 
& Lee, 1997); Singapore (Lang et al., 2005; Wong & Fraser, 1995, 1996); Brunei (Riah 
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& Fraser, 1998); and the US (Lightburn & Fraser, 2007).  The SLEI was not considered 
because it is designed to assess the learning environment in laboratory settings, which 
was not the context for my study. 
2.3.2.8 The Constructivist Learning Environment Survey (CLES) 
The CLES (Taylor et al., 1997) was developed to help researchers and teachers 
evaluate the extent to which the learning environment is aligned with a constructivist 
pedagogy. It was designed to be used as a framework for teachers to reflect on and 
adapt their practice in terms of this pedagogy so that it supported a constructivist 
teaching and learning approach (Fraser, 2007, 2012). From the constructivist 
viewpoint, “meaningful learning is a cognitive process in which individuals make 
sense of the world in relation to the knowledge which they already have 
constructed…” (Fraser, 2012, p. 1202).  
The CLES has five scales, namely, personal relevance, uncertainty, critical voice, 
shared control, and student negotiation, with five items per scale, 30 items in total. 
Items are responded to using a five-point response scale with responses ranging from 
almost never, to almost always. The CLES has strong validity and has been used and 
translated, where necessary, in a range of studies around the world: South Africa 
(Aldridge, Fraser, & Sebela, 2004); the US (Canon, 1995; Harwell, Gunter, 
Montgomery, Sheldon, & West, 2001; Ogbuehi & Fraser, 2007); Korea (Kim, Fisher, 
& Fraser, 1999; Oh & Yager, 2004); Hong Kong (Kwan & Wong, 2014); Iran 
(Ebrahimi, 2015); and in cross-national studies in Australia and Taiwan (Aldridge, 
Fraser, & Huang, 1999; Aldridge et al., 2000; She & Fisher, 2000). Johnson and 
McClure (2004) developed a condensed rendition of the CLES that was found to have 
strong validity and reliability. While I consider constructivist pedagogy to be an 
essential aspect of science learning, assessing the learning environment in terms of the 
degree to which it supported a constructivist epistemology was not the focus of my 
study and, therefore, this instrument was not selected. 
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2.3.2.9 The What Is Happening In this Class? (WIHIC) Questionnaire 
The WIHIC questionnaire is quite possibly the most widely used learning environment 
instrument today (Fraser, 2012). It has, according to Dorman (2008) “achieved almost 
bandwagon status in the assessment of classroom environments” (p. 181). The WIHIC, 
based on a constructivist epistemology, was developed by Fraser, McRobbie, and 
Fisher (1996) in order to bring parsimony to the learning environment field and to 
include relevant educational concerns. The most salient scales from a range of existing 
learning environment instruments were combined with contemporary and relevant 
dimensions to address present day educational issues (Aldridge et al., 1999). The 
WIHIC has been revised and refined several times, going from the original version of 
nine scales and 90 items to a final version consisting of seven scales, namely, student 
cohesiveness, teacher support, involvement, task orientation, investigation, 
cooperation, and equity, with 56 items evenly spread across each scale. The WIHIC 
was field tested in Australia and Taiwan (Aldridge et al., 1999).  It has a five-point 
scale response including; almost never, seldom, sometimes, often, and very often.  
The 56 item version of the WIHIC has been implemented across various subject areas 
and age levels and has been used and validated in many countries: Australia (Dorman, 
2008; Velayutham et al., 2013; Velayutham & Aldridge, 2013; Velayutham et al., 
2011, 2012; Waldrip, Fisher, & Dorman, 2009); Australia & Canada (Zandvliet & 
Fraser, 2004); Australia and Taiwan (Aldridge & Fraser, 2000; Aldridge et al., 1999); 
Australia and Indonesia (Fraser, Aldridge, & Adolphe, 2010); Australia, the United 
Kingdom (UK), and Canada (Dorman, 2003); Canada (Raaflaub & Fraser, 2002); 
China (Bi, 2015), India (Koul & Fisher, 2005; Smith, 2013); Indonesia (Soebari & 
Aldridge, 2015; Treagust, 2004); Jordan (Alzubaidi et al., 2016); Korea (Kim et al., 
2000); Singapore (Chionh & Fraser, 2009; Peer & Fraser, 2015); Turkey (den Brok et 
al., 2010);  the UAE (Afari et al., 2013; Khalil, 2015; MacLeod & Fraser, 2010); 
Uganda (Opolot-Okurut, 2010); and the US (Adamski, Fraser, & Peiro, 2013; Allen & 
Fraser, 2007; Helding & Fraser, 2013; Martin-Dunlop & Fraser, 2008; Ogbuehi & 
Fraser, 2007; Robinson & Fraser, 2013; Taylor & Fraser, 2013; Wolf & Fraser, 2008; 
Zaragoza & Fraser, 2016). The WIHIC has also been translated into numerous 
languages, such as: Korean (Kim et al., 2000); Bahasa Indonesian (Fraser, Aldridge, 
& Adolphe, 2010; Soebari & Aldridge, 2015; Wahyudi & Treagust, 2004); Mandarin 
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(Aldridge & Fraser, 2000); Spanish (Adamski et al., 2013; Allen & Fraser, 2007; 
Robinson & Fraser, 2013; Soto-Rodriguez & Fraser, 2004); Greek (Giallousi, 
Gialamas, Spyrellis, & Pavlaton, 2010); Sepedi (Aldridge, Laugksch, Seopa, & Fraser, 
2006); IsiZulu (Aldridge, Fraser, & Ntuli, 2009); and Arabic (Afari, 2013; Afari et al., 
2013; Alzubaidi et al., 2016; Khalil, 2015; MacLeod & Fraser, 2010). 
Given the robustness, validity, and reliability of the WIHIC (Dorman, 2008), the wide 
range of contexts and countries that it has been used in, and the extensive utilisation 
of this instrument to investigate associations between the learning environment and 
student outcomes (one of the learning environment research areas applicable to my 
study), the WIHIC was selected for use in my study. For a summary of studies that 
used the WIHIC to investigate learning environment – outcome associations, please 
see Appendix 2.  
In this section, nine historically important, relevant and contemporary questionnaires, 
used to assess a range of learning environment variables, have been briefly reviewed. 
Reasons have been given as to the selection of the WIHIC instrument to assess 
students’ perceptions of the learning environment in my study. The following section 
reviews past research in learning environments.   
2.3.3 Past Research in Learning Environments 
In the next five sections, past research in learning environments is reviewed, in 
particular with regard to the two learning environment research areas relevant to my 
study (environment-outcomes associations in general, Section 2.3.3.1; environment-
motivation associations, Section 2.3.3.2; and educational innovations, Section 2.3.3.3). 
Finally, this section ends with a review of studies that have investigated the 
relationship between the learning environment and students’ self-regulation (Section 
2.3.3.4).   
Enormous progress has been made in the field of learning environment research over 
the past few decades (Fraser, 2007). Although learning environment research began in 
Western countries, it has now expanded across many parts of the world. The breadth 
of learning environment research led Fraser (2007, 2012) to classify the field into a 
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number of research areas that have made valuable contributions to educational 
research, such as: the association between the learning environment and student 
outcomes (Barile et al., 2012; Chang, Hsiao, & Chang, 2011; Cohn & Fraser, 2016; 
Dorman, 2001; Dorman & Fraser, 2009; Fraser, 2007, 2012; Nguyen, Newby, & 
Skordi, 2015; Passini, Molinari, & Speltini, 2015; Wolf & Fraser, 2008); the 
evaluation of educational innovations (Hartley & Treagust, 2014; Nix, Fraser, & 
Ledbetter, 2005; Pickett & Fraser, 2009; Soebari & Aldridge, 2015); differences 
between teachers’ and students’ perceptions of the learning environment (Afari et al., 
2013; Ahmad, Osman, & Halim, 2013; Alzubaidi et al., 2016; Bakhshialiabad, 
Bakhshi, & Hassanshahi, 2015; Bell & Aldridge, 2014; Chipangura & Aldridge, 2017; 
Cohn & Fraser, 2016; De Juan et al., 2016; Fisher & Fraser, 1983; Fraser & McRobbie, 
1995; Khine, Fraser, Afari, Oo, & Kyaw, 2018; Monsen, Ewing, & Kwoka, 2014; 
Robinson & Fraser, 2013; Tas, 2016; Waldrip et al., 2014); determinants of the 
classroom environment (Chipangura & Aldridge, 2017; den Brok et al., 2010; Dorman, 
Aldridge, & Fraser, 2006; Koul et al., 2012; Lang et al., 2005; Rickards, den Brok, & 
Fisher, 2005; Velayutham et al., 2012); combining qualitative and quantitative 
research methods (Aldridge et al., 1999; Chipangura & Aldridge, 2017);  cross-
national studies (Aldridge et al., 1999; Fraser, Aldridge, & Adolphe, 2010; Fraser, 
Aldridge, & Soerjaningsih, 2010; Lee et al., 2003; MacLeod & Fraser, 2010; Sirrakos 
& Fraser, 2017); transitions between different levels of schooling (Deieso & Fraser, 
2018; Ferguson & Fraser, 1998); teacher action research (Aldridge, Fraser, Bell, & 
Dorman, 2012; Aldridge et al., 2004; Fraser & Aldridge, 2017; Sinclair & Fraser, 
2002); programme evaluation (Hartley & Treagust, 2014; Martin-Dunlop & Fraser, 
2008; Nix et al., 2005; Pickett & Fraser, 2009; Seng & Fraser, 2008; Soebari & 
Aldridge, 2015; Wolf & Fraser, 2008); links between learning environments 
(Aldridge, Fraser, & Laugksch, 2011; Fraser & Kahle, 2007); and typologies of 
classroom environments (Moos, 1978, 1979; Rickards et al., 2005; Wubbels, 
Brekelmans, den Brok, & van Tartwijk, 2006). A summary of learning environment 
research areas by Fraser (2012), and a brief description of the research focus for each 
area can be found in Table 2.3.  
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Table 2.3 Areas of learning environment research10 
Research area Research focus 
Learning environment–student outcome 
associations 
Research that investigates the relationship between students’ perceptions of 
their learning environment, and their cognitive and affective learning 
outcomes. 
 
Evaluation of educational innovations Research that investigates the impact of educational innovations and 
programmes on perceptions of the learning environment. 
 
Differences between student and 
teacher perceptions of the learning 
environment 
Research that investigates the differences between students’ and teachers’ 
perceptions of the same actual learning environment and the differences 
between students and teachers’ preferred learning environment. 
 
Determinants of the classroom learning 
environment 
Research that uses learning environment dimensions as criterion variables 
identifying how the learning environment varies with a range of factors as, 
for example, teacher personality, class size, grade level, subject matter, type 
of school, and gender. 
 
Combining quantitative and qualitative 
research methods 
Research that uses a mixed-method or qualitative methodology in addition to 
quantitative measures to investigate features of the learning environment in 
greater depth. 
 
Cross-national studies Research that crosses national boundaries. 
 
Teacher action research Research conducted by teachers, involving practical efforts to improve their 
classroom learning environment. 
 
Transition between different levels of 
schooling 
Research that investigates early adolescents’ transition from primary to 
secondary school with regard to learning environment perceptions. 
Links between different learning 
environments 
Research that investigates both the links between and mutual influence of 
two or more environments. 
Typologies of classroom environments Research that examines learning environment orientations or profiles. 
 
Recent studies have further extended the field of learning environment research, 
investigating such areas as: student participation in designing the learning environment 
(Mäkelä & Helfenstein, 2016; Mäkelä, Helfenstein, Lerkkanen, & Poikkeus, 2018; 
McCallum, Schultz, Sellke, & Spartz, 2015); the impact of the whole school learning 
environment on students’ wellbeing (Aldridge, Ala'i, & Fraser, 2016; Aldridge, 
McChesney, & Afari, 2017; Kyriakides & Creemers, 2016; Read, Aldridge, Ala’i, 
Fraser, & Fozdar, 2015; Riekie, Aldridge, & Afari, 2017); teacher practices and the 
learning environment (Alt, 2018; Kwitonda, 2017); validation of learning environment 
questionnaires in other countries (De Juan et al., 2016; Koh & Fraser, 2014; Passini et 
al., 2015; Sun, Mainhard, & Wubbels, 2018); development of new learning 
                                                 
10 Adapted with permission (Fraser, 2007, 2012, 2014) 
Literature Review 
 72  
       
  
 
environment questionnaires (Elvira, Beausaert, Segers, Imants, & Dankbaar, 2016; 
Hartley & Treagust, 2014); and the impact of modern learning environments (Sha, 
Looi, Chen, & Zhang, 2012; Sun, Wu, & Lee, 2017).  
This section reviews past research in learning environments and indicates to some 
extent the extensive and multifaceted nature of the field. After reviewing the literature, 
the areas of learning environment research considered most pertinent to my study were 
the relationship between the learning environment and student outcomes, including 
studies investigating learning environment/motivation associations, and the evaluation 
of educational innovations. These areas are reviewed in Section 2.3.3.1, Section 
2.3.3.2, and Section 2.3.3.3, respectively. 
2.3.3.1 Learning Environment and Student Outcomes 
Research suggests that the impact of the classroom learning environment on students’ 
cognitive and affective outcomes is significant.  Indeed, research evidence indicates 
that “student perceptions account for appreciable amounts of variance in learning 
outcomes, often beyond that attributable to background student characteristics” 
(Fraser, 2012, p. 1218).  This important area of research is perhaps under-utilised by 
educators, many of whom may rely overly on standardised test scores, a frequently 
used measure of student achievement outcomes. However, standardised measures of 
assessment do not take into account the impact that learning environments have on 
students’ social, emotional, and intellectual development. It has been established by 
learning environment researchers that quantitative measures of learning outcomes 
alone cannot provide a full picture of the educational process; therefore, there is a need 
for educators to pay attention to classroom learning environments in order to more 
fully understand contributors and impediments to improved student outcomes (Fraser, 
2014).  Haertel et al. (1981), in their extensive meta-analysis of 12 studies involving 
17,805 students across four nations, found a positive correlation between the quality 
of the learning environment and the level of students’ cognitive and affective learning 
outcomes with regard to the following learning environment constructs: cohesiveness, 
satisfaction, task difficulty, formality, goal direction, democracy, and environment.  
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Several studies, using a range of learning environment instruments, have investigated 
the relationship between perceptions of the learning environment and various learning 
outcomes, the consensus generally being that, not only are learning outcomes affected 
by the learning environment, but differences in learning outcomes can often be 
attributed to variances in the psychosocial learning environment (Dorman, 2001; 
Fraser, 2007). This research area was incorporated into my study because the 
assessment of students’ perceptions of their learning environment enables educational 
researchers and teachers to gain insight into the influences of the learning environment 
on intangible learning outcomes, such as motivation, which was one of the constructs 
being investigated in my study. In addition, because the context of my study involved 
students learning in an environment that was shifting from a traditional, teacher-
centred environment to a more constructivist and innovative learning environment, 
investigating the influence of students’ perceptions of this changing environment, and 
subsequent impacts on motivation and self-regulation, was warranted.  
Much of the research into the association between learning environments and student 
outcomes has found positive associations, such as: examining relationships between 
the learning environment and achievement (Barile et al., 2012; Dorman & Fraser, 
2009; Kwan & Wong, 2014; Marjoribanks, 2003; Passini et al., 2015; Rita & Martin-
Dunlop, 2011); comparing laboratory and non-laboratory learning environments and 
relationships with regard to students’ perceptions of the learning environment, 
attitudes, and achievement (Wolf & Fraser, 2008); the interrelationship between 
students’ learning environment preferences, instructional approaches, achievement, 
and attitude (Chang et al., 2011); comparing the relationship between the learning 
environment and students’ attitudes across international borders (Sirrakos & Fraser, 
2017); investigating the relationship between students’ perceptions of learning 
environment and their attitudes (Dorman & Fraser, 2009; Fraser & Lee, 2009; Houston 
et al., 2008; Khalil, 2015; Kim et al., 2000; Koul, Fisher, & Shaw, 2011; Lang et al., 
2005; Nguyen et al., 2015; Raaflaub & Fraser, 2002; Telli, Brok, & Cakiroglu, 2010; 
Telli, Cakiroglu, & den Brok, 2006); investigating the impact of a project-based 
learning environment on students’ achievement and attitudes (Baş & Beyhab, 2017); 
exploring the relationship between the learning environment aspects of teacher 
support, involvement, and relevance, and students’ academic self-efficacy and 
enjoyment in mathematics lessons (Afari, 2013); using a Student Response System to 
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improve students’ learning environment perceptions, attitude, and achievement (Cohn 
& Fraser, 2016); and comparing the differences in students’ attitudes to science within 
field-study and classroom learning environments (Zaragoza & Fraser, 2016). 
In this section, research investigating associations between the learning environment 
and a range of student outcomes has been reviewed. Despite the fact that learning 
environment–outcome associations has been the most frequently studied of all the 
existing lines of learning environment research (Fraser, 2012), most studies have 
investigated the influence of learning environment on students’ attitudes. There has 
been limited research investigating learning environment influences on the student 
outcomes of motivation or self-regulation in particular. This line of research, 
particularly relevant to my study, is reviewed in the next section.  
2.3.3.2 Relationships between the Learning Environment and Student Motivation 
Given that my study examined the influence of the learning environment on student 
motivation, this section reviews literature with regard to learning environment–
motivation associations. The section reviews literature that has investigated learning 
environment–motivation associations from both a bi-directional, and uni-directional, 
social cognitive perspective.  A selection of studies that have used the WIHIC to 
investigate learning environment–outcome associations, including motivation, are also 
described in this section.  
Social cognitive theories of motivation concentrate on the interaction between 
environmental characteristics and a range of personal and social variables that are 
presumed to influence learning (Bandura, 1986).  There have been a number of studies 
suggesting a bi-directional relationship between the learning environment and 
motivation as illustrated in Figure 1.3. Ames and Archer (1988) found that mastery 
and performance goals (motivational goal orientations) influenced students’ 
perceptions of their learning environment, and students with a mastery goal orientation 
had a more positive perspective of the learning environment. Tapola and Niemivirta 
(2008) investigated the importance of students’ dispositional motivational factors in 
relation to individual perceptions of the learning environment. Results confirmed the 
researchers’ hypothesis that students with different motivational orientations 
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experienced the learning environment differently and had differing learning 
environment preferences. Conversely, Koul et al. (2012) investigated the relationship 
between students’ learning environment and motivational achievement goal 
orientations in Thailand with upper secondary students studying Biology and Physics. 
The results of this study suggested that students’ perceptions of their learning 
environment were influenced by their motivational goal orientations.  
While the bi-directional relationship between the learning environment and affective 
outcomes such as motivation is acknowledged, a significant majority of studies 
reviewed in the literature investigated the influence of the learning environment on 
affective outcomes rather than the other way around, investigating learning 
environment–outcome associations from a uni-directional perspective. Motivational 
theorists, such as Brophy (1998), and Pintrich and Schunk (1996), have asserted that 
the learning environment is a strong influence on motivation. Therefore, while my 
study is grounded in social cognitive theory, my hypotheses rest on the learning 
environment influencing the personal (in this case, motivation) and behavioural (in 
this case, self-regulation) determinants, and also that motivation would influence self-
regulation. I hypothesised that, in classes with teachers identified as effectively 
implementing cooperative learning, students would have increased motivation, self-
regulation, and more positive perceptions of the learning environment compared to 
students not in such classes. I perceived that because cooperative learning was being 
implemented as a core part of the science curriculum within the ADEC educational 
reform, comparing students’ perceptions of the learning environment in classes with 
teachers identified as effectively implementing cooperative learning strategies and the 
perceptions of students not in such classes, was a tangible and practical way to 
investigate various influences of different learning environments on students’ 
motivation and self-regulation.  
Much of the research concerning the association between the learning environment 
and student outcomes has been limited to either cognitive outcomes or the affective 
outcome of attitudes. However, there have been studies that suggest a positive 
association between the learning environment and the affective outcome of motivation. 
In their study investigating the relationships between aspects of classroom climate and 
motivated behaviour with grade 12 English students, Anderson, Hamilton, and Hattie 
Literature Review 
 76  
       
  
 
(2004) found that the learning environment significantly impacted students’ motivated 
behaviour, with the level of perceived affiliation among students being particularly 
associated with levels of motivation. Tuan et al. (2005), in their study investigating 
what motivates ninth grade science students to learn physical science, found that 
learning environment stimulation was one of the factors that contributed to students’ 
motivation towards learning science. Mazer and Stowe (2016) investigated the effects 
of teacher immediacy and verbal aggressiveness on students’ motivation, affective 
learning, and perceptions of the learning environment. They found that students who 
experience high levels of teacher immediacy and low levels of teacher aggression have 
the most positive perceptions of learning environment. Gilbert, Musu-Gillette, et al. 
(2014) examined the relationship between students’ perception of their learning 
environment and motivation and achievement. The results indicated that students’ 
perceptions of the extent to which their teachers believe in their mathematical ability 
positively influenced their mastery and performance goal orientations in mathematics.  
Given that my study involved the use of the WIHIC to assess students’ perceptions of 
the learning environment, this section of the review focuses on studies that also used 
this instrument to investigate environment – motivation associations. A summary of 
these studies can be found in Appendix 2. Overall, the results of these studies suggest 
that students’ perception of the learning environment was positively related to their 
motivation. For example, a study by Opolot-Okurut (2010), conducted in Uganda with 
80 students in two secondary schools, found that students’ perceptions of their learning 
environment, depending on the type of school they came from, had a bearing on 
student motivation.  
Velayutham and Aldridge (2013), in their study involving a sample of 1360 science 
students, found that the learning environment influenced students’ levels of motivation 
and self-regulation in science. In particular, the results suggested that student 
cohesiveness, investigation, and task orientation influenced students’ motivation and 
self-regulation with regard to science learning.   
The relationships between students’ perceptions of the learning environment and their 
motivation has also been found at the tertiary level. For example, Bi (2015), in a study 
involving 1000 students at a South China university, found that the learning 
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environment dimensions of task orientation and involvement predicted the motivation 
types of social responsibility, individual development, and intrinsic interest. 
Additionally, the learning environment dimension of teacher support had positive 
associations with information medium and immediate achievement motivation types. 
In another study by Aluzbaidi et al. (2016), involving 994 university students in 
Jordan, a strong and positive relationship was found between students’ perceptions of 
their learning environment and their motivation and self-regulation. 
Because motivation is such an important affective learning outcome, knowledge about 
how students’ perceptions of the learning environment influence specific aspects of 
motivation is an important area of research, to which my study makes a contribution, 
particularly as there is, to my knowledge, no other study specifically investigating the 
influence of the learning environment on the motivation constructs of learning goal 
orientation, task value, self-efficacy, and self-regulation at the same time within 
cooperative learning environments. There is relatively little research that has 
investigated students’ perceptions of a cooperative learning environment (see Section 
2.4.2.3), and even fewer studies investigating this relationship in science classrooms 
in the Middle East. My study, therefore, adds to the body of research in this area as it 
investigates whether there are differences in students’ motivation, self-regulation, and 
their perceptions of the learning environment in a Middle Eastern context within a 
cooperative learning environment. 
Having reviewed literature with regard to learning environment–motivation 
associations in this section, the following section of this chapter reviews studies that 
have investigated another line of learning environment research relevant to the 
objectives of my study; utilising learning environment instruments to evaluate the 
impact of educational innovations.  
2.3.3.3 The Learning Environment and Educational Innovations 
A review of the literature indicated that learning environment instruments have been a 
useful means of evaluating educational innovations. One such innovation being 
implemented within Abu Dhabi government Cycle 2 (middle school) science 
classrooms was cooperative learning, as described in Chapter 1, Section 1.1.3.  
Literature Review 
 78  
       
  
 
Cooperative learning is an educational innovation that has been widely used at all 
levels of schooling (Johnson, Johnson, & Stanne, 2000). However, there is a relatively 
small number of studies that have examined its impact by evaluating students’ 
perceptions of the learning environment. As cooperative learning had been 
incorporated within the ADEC Cycle 2 science curriculum at the time of my study, an 
opportunity was thus presented to evaluate this educational innovation through the 
assessment of students’ perceptions of their learning environment. Classroom 
instruments “have been used as a valuable source of process criteria…” (Fraser, 2014, 
p. 111) in this regard. In this section, studies are reviewed that have used learning 
environment instruments to investigate the impact of educational innovations by 
assessing students’ perceptions of the learning environment. 
A range of educational innovations have been evaluated through the utilisation of 
learning environment instruments. Examples of these include: the use of the SLEI to 
evaluate the efficacy of using anthropometric activities in relation to students’ attitudes 
and achievement (Lightburn & Fraser, 2007); the use of the Technology-Rich 
Outcomes-Focused Learning Environment Inventory (TROFLEI) to investigate the 
impact of an outcomes-based learning environment in Western Australian and 
Tasmanian high school classrooms (Aldridge, Dorman & Fraser, 2008); and the 
development and use of the Computer-assisted Learning Environment Questionnaire 
(CALEQ) to evaluate the impact of computer-assisted learning within mathematics 
classes in a South African secondary school (Hartley & Treagust, 2014). 
The WIHIC has been used to evaluate the impact of a range of educational innovations 
including: the evaluation of computer education programmes with adult learners (Seng 
& Fraser, 2008); investigating the relationship between the learning environment, 
attitudes and achievement within inquiry and non-inquiry laboratory settings in middle 
school science classes in the US (Wolf & Fraser, 2008); examining whether the 
introduction of games within mathematics learning influenced perceptions of the 
learning environment and attitudes towards mathematics among first and second year 
university students in the UAE (Afari et al., 2013); and evaluating the impact of a one 
year professional development programme on changing teacher practice by assessing 
students’ perceptions of the learning environment before and after the professional 
development had taken place (Soebari & Aldridge, 2015). 
Literature Review 
 79  
       
  
 
Learning environment instruments have also been utilised to evaluate teacher 
development programmes.  Several studies have involved assessing teachers’ as well 
as students’ perceptions of the learning environment. For example, Martin-Dunlop and 
Fraser (2008) used learning environment instruments to examine the effectiveness of 
an innovative science course on improving prospective science teachers’ perceptions 
of the learning environment at a large urban university in the US. In another study, 
Pickett and Fraser (2009) used the WIHIC to evaluate a two year mentoring 
programme for beginning science teachers by assessing teachers’ perceptions of the 
learning environment as a pretest and posttest. A further example is Nix, Fraser, and 
Ledbetter’s (2005) study that used the CLES to evaluate students’ perceptions of the 
classroom environment of their science teacher, who had participated in a teacher 
development programme in North Texas, US, that involved the use of constructivist 
teaching approaches. The CLES was used to assess students’ perceptions as to “the 
degree to which the principles of constructivism were evident” (Nix et al., 2005, p. 
117) in these learning environments.  
The findings of the above studies suggest that useful information can be garnered with 
regard to evaluating the impact of a range of educational innovations through the 
utilisation of instruments to assess students’ perceptions of their learning environment. 
This area of research was considered relevant to my study because the educational 
innovation of cooperative learning had been incorporated within the ADEC Cycle 2 
science curriculum and was being implemented in several Cycle 2 science classrooms 
at the time my study was conducted. 
In this section studies that have utilised learning environment instruments to evaluate 
the impact of educational innovations have been reviewed.   In the next section, I 
review studies that have investigated the relationships between the learning 
environment and self-regulation. 
2.3.3.4 The Learning Environment and Self-Regulation 
Several researchers have investigated the relationship between self-regulation and the 
learning environment, such as: examining how students’ perceptions of their learning 
environment influence self-regulation and motivation (Alzubaidi et al., 2016; 
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Chipangura & Aldridge, 2017; Velayutham et al., 2013; Velayutham & Aldridge, 
2013; Velayutham et al., 2011, 2012); exploring the suitability of mobile and flipped 
learning environments in improving self-regulation (Sha et al., 2012; Sun et al., 2017); 
and investigating changes in self-regulation strategies and motivation beliefs across 
different learning environments (Cleary & Chen, 2009). 
There have been varying findings with regard to the influence of the learning 
environment on students’ self-regulation of effort. While some researchers have found 
the learning environment to influence self-regulation (Agina et al., 2011; Alzubaidi et 
al., 2016; Sun et al., 2017), others have found that the learning environment had a 
somewhat limited influence on students’ self-regulation (Chipangura & Aldridge, 
2017; Velayutham & Aldridge, 2013). Sha, et al., 2012, found that complex learning 
environments such as the modern learning environment, required students to have high 
levels of self-regulation in order to benefit from such environments.  
Some aspects of the learning environment have been found to inhibit self-regulation 
(Boekaerts & Corno, 2005). Boekaerts and Corno’s (2005) dual processing self-
regulation model is intended to help researchers and educators make sense of when, 
why, and how students adjust their self-regulatory processes within the classroom 
(Boekaerts & Cascallar, 2006). For example, students’ goal orientation may influence 
students’ self-regulatory behaviour within the learning environment; students who are 
focused on their wellbeing rather than the pursuit of goals might scan the learning 
environment for cues regarding any obstacles or unfavourable learning conditions that 
may negatively impact on their wellbeing. They may then use energy to avoid this 
happening (Boekaerts & Cascallar, 2006).  
In this section, literature relating to the relationship between the learning environment 
and self-regulation has been reviewed.  It is clear from the research that, while there 
are learning environment–self-regulation associations, the relationship between 
students’ perceptions of their learning environment and self-regulatory behaviour are 
not yet well understood.  My study contributes to filling the gap in the literature 
regarding this research area as it investigates the relationships between students’ 
motivation, self-regulation, and perceptions of their learning environment. The 
findings from my study could contribute to an improved understanding of the influence 
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of the learning environment on students’ self-regulation of effort. The next section of 
this chapter reviews literature in relation to cooperative learning, an important aspect 
that is relevant to the third research objective in my study: to investigate whether there 
is a difference in students’ motivation towards learning, self-regulation, and 
perceptions of the learning environment between classes with teachers identified as 
effectively implementing cooperative learning practices and classes that did not have 
such teachers. 
2.4 Cooperative Learning 
As explained previously, cooperative learning had been incorporated within the 
science curriculum for Cycle 2 (middle school) classrooms in Abu Dhabi government 
schools at the time my study was conducted. Literature relevant to cooperative learning 
is therefore reviewed in this section. The section begins with a definition of 
cooperative learning. The theoretical influences on the development of cooperative 
learning are then described (Section 2.4.1). After this, past research in cooperative 
learning is reviewed (Section 2.4.2). This chapter concludes with a summary (Section 
2.5). 
Johnson, Johnson, and Smith (1998, p. 28) define cooperative learning as students 
working “…together cooperatively to accomplish shared learning goals. Each student 
achieves his or her learning goal if and only if the other group members achieve theirs.” 
Slavin (2015, p. 8) defines cooperative learning as “… teaching methods in which 
students work together in small groups to help each other learn academic content.” 
Cooperative learning has been defined as a selection of principles determining how 
students may learn from and with each other, working together to achieve academic 
tasks (Hijzen, Boekaerts, & Vedder, 2006). Hancock (2004, p. 159) describes 
cooperative learning as “students working in mixed ability groups on clearly defined 
tasks with the expectation that they will be rewarded on the basis of group success.” 
Abrami, Poulsen, and Chambers (2004, p. 201) suggest that cooperative learning 
differs from other group work because “students’ goals are positively linked.”  For the 
purpose of my study, I used Johnson, Johnson and Smith’s (1998) definition of 
cooperative learning. 
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Key theorists agree that there are elements that are essential to cooperative learning, 
but there is some disagreement about the importance of certain elements and which 
are most instructionally effective (Johnson & Johnson, 1999, 2002a, 2002b, 2005, 
2009; Kagan, 1989; Sharan, 1980; Sharan, 2010; Slavin, 1996). Johnson and Johnson 
(1999) claim there are five key elements—positive interdependence, individual 
accountability, face-to-face promotive interaction, appropriate use of social skills, and 
group processing.  Sharan (2010, p. 308) states that "positive interdependence is the 
one constant principle, or rule, that serves as an anchor for the design of all cooperative 
learning methods."  Despite some difference of opinion regarding the order of 
importance of certain elements within cooperative learning, the two key aspects that 
elicit general agreement as being essential to cooperative learning are positive 
interdependence and individual accountability. As part of the Abu Dhabi Education 
Council’s (ADEC) education reform, cooperative learning strategies were 
incorporated within the ADEC Cycle 2 (middle school) science curriculum from which 
the sample for my study was taken. The cooperative learning strategies theoretically 
being implemented in these classes were designed to incorporate these two elements. 
The first essential element, positive interdependence, occurs when the actions of 
individuals result in the achievement of a joint goal and as such, is the foundation of 
cooperative learning. When positive interdependence occurs, individuals facilitate one 
another’s efforts.  Individuals believe that they can only achieve their individual goals 
when others, the group they are learning with, also achieve their goals (Johnson & 
Johnson, 2002b). Positive interdependence is established through mutual learning 
goals, and not only do individuals in the group need to learn the content within a task, 
but they also need to make sure every group member learns that content (Johnson & 
Johnson, 1999). 
Individual accountability, the other key element in cooperative learning, strengthens 
the levels of group interdependence. This element exists when individuals in the group, 
while working together, are also accountable for their own actions and achievement, 
and this directly impacts on the group (Dooley & Kossar, 2010). The ways in which 
this element can be structured include, for example, having the test results of one group 
member be taken to represent the whole group, or having students explain to other 
classmates what they have learned (Johnson & Johnson, 1999). This is a very 
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important element as the purpose of cooperative learning is to enable every student to 
become stronger in their own right through working together (Johnson & Johnson, 
2002).  
In this section, the concept of cooperative learning was defined, as were the two 
elements agreed upon by leading theorists in the field as essential to effective 
cooperative learning—positive interdependence and individual accountability. These 
elements were theoretically incorporated within the classes in my study that had 
teachers identified as effectively implementing cooperative learning strategies. The 
next section reports the theoretical frameworks underpinning cooperative learning 
research. 
2.4.1 Theoretical Influences on Cooperative Learning 
Johnson and Johnson (2005) state that cooperative learning is founded on three 
learning theories: social interdependence theory; cognitive–developmental theory, and 
behavioural learning theory. Social interdependence theory assumes students are 
intrinsically motivated, cognitive–developmental theory focuses on what happens 
within individuals, and behavioural learning theory assumes students work 
cooperatively to receive an extrinsic reward (Johnson & Johnson, 2002b). While 
cooperative learning has emerged from this tripartite framework, the majority of 
research undertaken into cooperative learning has been underpinned by social 
interdependence theory (Johnson & Johnson, 2002b).  
According to Johnson and Johnson (2002b, p. 120), social interdependence theory 
“views cooperation as resulting from positive interdependence among [an] 
individual’s goals.”  Early advocates of cooperative learning were the harbingers of 
social interdependence theory, which developed from social psychology (Dooley & 
Kossar, 2010).  Social interdependence theory was formulated by Morton Deutsch 
(1949) and developed from the work of the gestalt psychologist, Koffka (1935), and 
Lewin (1935).  Koffka (1935) suggested that groups were dynamic structures within 
which the interdependence of the group’s members could vary. Interdependence in this 
instance can be defined as mutual dependence between members of a group.  Lewin 
agreed with Koffka and suggested that interdependence was established by creating 
Literature Review 
 84  
       
  
 
common goals, and that if a change occurs within a group, all members of the group 
are affected by it (Johnson & Johnson, 2002b). Deutsch (1949) posited that 
interdependence can be positive (cooperation), negative (competition), or non-existent 
(individualistic efforts). Johnson and Johnson (1989) published a conceptualisation of 
the theory in the 1980s and expanded the concept of no interdependence 
(individualism) in this research. 
2.4.2 Past Research on Cooperative Learning 
In this section, I allude briefly to the breadth of research undertaken in this field that 
indicates that cooperative learning has had a beneficial impact on many aspects of 
students’ learning. After this, I review the literature with regard to the interrelationship 
between cooperative learning and the three constructs in my study: motivation (Section 
2.4.2.1), self-regulation (Section 2.4.2.2), and the learning environment (Section 
2.4.2.3). 
Johnson, Johnson, and Stanne (2000 p. 1) state that “Cooperative learning is one of the 
most remarkable and fertile areas of theory, research, and practice in education.” 
Cooperative learning has been broadly promulgated through teacher training 
programmes, professional development, and practitioner publications (Johnson et al., 
2000). According to Johnson et al.’s (2000) meta-analysis, cooperative learning 
research has covered a wide range of contexts with over 900 studies that have validated 
the efficacy of cooperative learning over competitive or individualistic learning. The 
extensiveness of the research in the field of cooperative learning is beyond the scope 
of this thesis. Therefore, I have only reviewed aspects of the field that relate to my 
study: the relationship between cooperative learning, motivation, self-regulation, and 
the psychosocial learning environment. 
2.4.2.1 Cooperative Learning and Motivation 
The role of cooperative learning with regard to motivational perspectives has largely 
been focused on students’ reward or goal structures (Slavin, 1995, 1996). Slavin argues 
that cooperative goal structures are inherently motivating as group members attain 
their own personal goals through the group’s success; in order to achieve their personal 
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goals, they need to support one another within the group to ensure the group itself is 
successful.  
 
Figure 2.1. A path-model of cooperative learning processes and effects on learning (adapted 
from Slavin, 1995, p. 45) 
The model in Figure 2.1 (Slavin, 1995, 2015) assumes that motivation to learn and to 
help others learn promotes cooperative behaviours that result in learning. This process 
involves both task motivation and the motivation to work in a group. According to 
Slavin (2015), the motivation to succeed drives the behaviour and attitudes needed for 
group cohesion, which, in turn, creates the attributes that contribute towards enhanced 
learning and academic achievement (peer modelling, equilibration, and cognitive 
elaboration). These relationships are reciprocal as, for example, task motivation may 
promote group cohesion, which, in turn, may develop task motivation.  
More recently, researchers have attempted to understand motivational constructs 
within cooperative group work (Kim, Chung, Kim, & Svinicki, 2015), although it is 
not always clear whether the cooperative group work being studied contains the 
elements of positive interdependence and individual accountability that key 
cooperative learning theorists have deemed essential. Johnson, Johnson, Roseth, and 
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Shin’s (2014, p. 2) meta-analysis studied the relationship between motivation and 
achievement in interdependent situations and found that “Positive interdependence 
resulted in greater motivation and achievement than did negative or no 
interdependence.”  The researchers found that, when positive interdependence was 
structured, motivation appeared to increase for three reasons. First, when efforts were 
coordinated to achieve a goal, individuals were able to achieve in areas that they could 
not achieve in when working alone. Second, there was increased peer pressure to do 
an equal share of work, and this encouraged group members to work hard as well as 
increased motivation generally. Third, working to achieve something that affects 
others as well as oneself tended to result in the task being perceived as having greater 
meaning and significance. Slavin (1984) suggested that the positive motivational 
impact of peer support for learning is a possible factor in the success of cooperative 
learning instruction because it lowers the competitive elements usually present in a 
typical classroom, thereby directing students to improve knowledge as they pursue a 
group goal.   
Several studies report findings that support Johnson et al.’s (2014) and Slavin’s (1984) 
assertions with regard to the positive impact of cooperative learning on motivation, 
such as: more adaptive motivational beliefs in a cooperative learning group compared 
to traditional group but only if cooperative learning was well structured and understood 
by students (Can & Boz, 2016); increased motivation with specific cooperative 
learning structures (Fauzi, Usodo, & Subanti, 2017); higher motivation and improved 
achievement outcomes using a Teams Games Tournament (TGT) cooperative learning 
structure (Nadrah, Tolla, Ali, & Muris, 2017); and increased motivation as a result of 
group cohesiveness promoted by cooperative learning (Dörnyei, 1997). Hancock 
(2004) investigated the influence of peer orientation on motivation and achievement 
and challenged common findings concerning the positive impact of cooperative 
learning on achievement. Hancock (2004) found that students with a peer orientation 
did not necessarily learn more in collaborative settings, but that cooperation was an 
“important determinant of students’ motivation in the classroom” (p. 164).  
There has been limited research undertaken that investigated the impact of cooperative 
learning on the specific motivation constructs of self-efficacy, task value, and goal 
orientation—the motivational constructs used in my study. Nichols and Miller (1994) 
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found that implementing the cooperative learning strategy of Team Assisted 
Individualisation (TAI) on student achievement and the motivation variables of 
efficacy, intrinsic valuing, and goal orientations resulted in higher levels of all 
variables, including achievement, with the cooperative compared to the non-
cooperative learning groups. Umemoto and Yada (2016) found that the perceived 
usefulness of cooperative learning positively predicted self-efficacy and intrinsic value 
in learning tasks, and that self-efficacy positively predicted engaged behaviour in a 
cooperative setting. Some researchers have proposed that goal orientations vary 
depending on both the context (individual or group) and the goal orientation of the 
individual within the group (Kim, Chung, Kim & Svinicki, 2015; Kim, Kim, & 
Svinicki, 2012). My study contributes to the field as it adds to the limited research 
investigating the relationship between cooperative learning environments and the 
specific motivational constructs of learning goal orientation, task value, and self-
efficacy. 
Recently, there has been research conducted that investigated students’ motivation, 
self-regulation, and perceptions of the learning environment, or a combination of these 
constructs, within a cooperative learning context. Fernandez-Rio, Sanz, Fernandez-
Cando, and Santos (2017) investigated the impact of a sustained cooperative learning 
intervention on secondary students’ motivation, perceptions of the cooperative 
learning class climate, and students’ feelings about engaging in a cooperative learning 
intervention in Spain. The researchers found increased intrinsic motivation and 
increased positive perceptions of a cooperative learning class climate only in the 
experimental (cooperative learning) group. In another Spanish study, Fernandez-Rio, 
Cecchini et al., (2017) explored interactions between self-regulation, cooperative 
learning, and self-efficacy within a cooperative learning pedagogy and found that self-
regulation was more influential than cooperative learning on students’ self-efficacy. 
Hanze and Berger (2007) compared the jigsaw cooperative learning technique with 
traditional learning in grade 12 science classes in terms of motivation, achievement, 
and perceptions of the learning environment. The jigsaw classroom was viewed more 
favourably than the traditional classroom by students. While there were no benefits to 
cooperative learning in terms of achievement, students in the jigsaw classroom 
reported stronger intrinsic motivation, greater cognitive activation, and more interest 
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in the topic, suggesting that the jigsaw method had a positive impact on students’ 
affective learning outcomes. 
While there have been studies investigating student motivation in cooperative learning 
settings, a review of the literature found that, to the best of my knowledge, there has 
been limited research that has examined cooperative learning–motivation associations 
within middle school science classrooms and no other study specifically investigating 
this relationship within the UAE.  Resulting from my review of the literature and the 
substantial evidence found that cooperative learning has a positive impact on a range 
of learning outcomes, I wanted to investigate whether students in classes with teachers 
identified as implementing effective cooperative learning strategies would have more 
positive perceptions of the learning environment, resulting in greater learning goal 
orientation, valuing of learning tasks, and self-efficacy than students not in such 
classes. Having explored motivation in cooperative learning settings within the 
literature, the next section reviews literature relevant to the interrelationship between 
cooperative learning and self-regulation.  
2.4.2.2 Cooperative Learning and Self-Regulation 
There has been limited research investigating the relationship between cooperative 
learning and self-regulation. Whereas most research has been dedicated to 
investigating the influence of collaboration on students’ self-regulation, my review 
found two studies that investigated self-regulated learning, cooperative learning, and 
academic self-efficacy. In a study conducted by Fernandez-Rio, Cecchini, et al. (2017), 
it was reported that “students in cooperative learning groups play different roles to 
regulate their and others’ knowledge” (p. 3). However, it was also reported that self-
regulation was usually intra-personal; students were most involved in regulating their 
own knowledge and behaviour. In another study, Arjanngi and Setiowati (2014) found 
that the cooperative learning structure of Student Teams-Achievement Division 
(STAD) had a positive impact on nursing students’ self-regulation. These studies are 
set apart from other studies in this area as they considered cooperative learning as a 
specific technique and utilised cooperative structures that included the elements of 
positive interdependence and individual accountability, which key cooperative 
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learning researchers agree are essential components of effective cooperative learning 
practices (Johnson & Johnson, 1999; Sharan, 2010; Slavin, 1980).  
While there are limited studies investigating self-regulation and cooperative learning 
associations, there has been considerably more research undertaken that has 
investigated self-regulation in collaborative learning environments. Brufee (1995) 
argues that the concepts of cooperative and collaborative learning are strikingly similar 
but that originally, cooperative learning was designed for younger learners, less 
sophisticated in the mastery of interdependence, while collaborative learning was more 
sophisticated in its conceptualisation of interdependence and was thus better suited for 
older learners. Brufee (1995) acknowledges that the lines between the two have 
become blurred over time. Panitz (1999, p. 3) describes cooperation as “a structure of 
interaction designed to facilitate the accomplishment of a specific end product or goal 
through people working in group … [and collaboration as a] … philosophy of 
interaction and personal lifestyle where individuals are responsible for their actions, 
including learning and respect[ing] the abilities and contributions of their peers.” 
Unlike Brufee, I consider that there are important distinctions to be made between 
these two concepts, particularly with regard to examining regulatory behaviours of 
students in group situations. Where collaboration is a philosophy, cooperative learning 
is a technique that, in its very structure, involving the elements of positive 
interdependence and individual accountability, may influence self-regulation in 
different ways from collaborative learning contexts.   
Increasingly, researchers investigating the relationship between collaborative learning 
and self-regulation have broadened the concept from intrapersonal regulation (self-
regulation) to interpersonal forms of regulation; social regulation, including the 
concepts of co-regulation; and shared regulation (Fernandez-Rio, Cecchini, et al., 
2017; Grau & Whitebread, 2012; Hayes, Uzuner-Smith, & Shea, 2015; Volet, Vauras, 
& Salonen, 2009). Co-regulation refers to regulating other members’ activity within 
the group, and shared regulation refers to regulating the collective activity of the group 
(Grau & Whitebread, 2012). For research investigating the relationship between 
collaborative learning and self-, co-, and shared regulation, please see Baines, 
Blatchford and Chowne (2007), Grau and Whitebread (2012), Iiskala, Vauras, 
Lehtinen and Salonen (2011), Järvelä and Järvenoja (2011), Kutnick, Ota, and 
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Berdondini (2008), Vauras, Iiskala, Kajamies, Kinnunen, and Lehtinen (2003), Volet, 
Vauras and Salonen (2009), and Waite and Davis (2006).  
There is a scarcity of research investigating the relationship between structured 
cooperative learning techniques and self-regulation. Given that one of the research foci 
in my study was to investigate whether differences exist in students’ self-reports of 
self-regulation between classes with teachers identified as effectively implementing 
cooperative learning strategies and classes that did not have such teachers,  my study 
adds to the limited number of studies in this area. Additionally, while researchers have 
investigated the relationship between self-efficacy and self-regulation (Schunk, 1990; 
Zimmerman, 1990) and, to a limited extent, the relationship between self-regulation 
and cooperative learning, until Fernandez-Rio, Cecchini and colleagues’ (2017) study, 
there has been, to my knowledge, no other study that has investigated the relationships 
between these three constructs— motivation, self-regulation, and cooperative 
learning—at the same time. My study helps to fill the gap in this area of research.  
2.4.2.3 Cooperative Learning and the Learning Environment 
Both cooperative learning and the learning environment are two fields of educational 
research that have been widely studied, with a broad range of educational outcomes 
investigated (Fraser, 2014; Slavin, 2015). Despite the depth and breadth of research in 
both fields, there is surprisingly little research that has examined students’ perceptions 
of cooperative learning environments. A review of literature indicated that while there 
have been a small number of studies investigating students’ perceptions of 
collaborative learning environments (reviewed later in this section), to the best of my 
knowledge there have been no published studies that have investigated cooperative 
learning / learning environment associations specifically. Given the positive impact 
that cooperative learning has had on a range of student outcomes (Johnson et al., 2000), 
as well as evidence within the research that students’ perceptions of the learning 
environment influence a variety of student outcomes (as reviewed in Sections 2.3.3.1 
and 2.3.3.2), exploring the associations between cooperative learning and students’ 
perceptions of their learning environment is warranted. My study, therefore, 
contributes to research in this area. In this section, I review the limited number of 
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studies that have looked at the association between cooperative, or collaborative 
learning, and the learning environment. 
Heflin, Shewmaker, and Nguyen (2017) evaluated the ways university students learn 
in collaborative learning environments with and without mobile technology to assess 
students’ critical thinking, engagement, and attitudes towards the collaborative 
learning environment. They found that while a mobile application was useful and 
resulted in positive perceptions of collaborative learning, it did not result in higher 
levels of engagement or output. Khalil (2015) investigated the impact of a cooperative 
learning environment on middle school students’ attitudes towards learning science in 
the UAE. The findings of this study suggest that implementing cooperative learning 
strategies in science lessons positively influenced students’ attitudes. Chen and Chen 
(2015) investigated university students’ perspectives of cooperative learning in a 
flipped classroom environment, and found that students identified cooperative learning 
as an effective strategy. While these studies investigated the impact of cooperative and 
collaborative learning environments, with the exception of Khalil (2015), they did not 
use established, validated learning environment instruments to assess students’ 
perceptions of their learning environment, such as were utilised in my study.  
Strayer (2012) examined university students’ perceptions of the learning environment 
within a traditional and an inverted classroom. In an inverted classroom environment, 
technology was used to introduce students to content outside of the classroom so that 
they could engage in deeper thinking, and practical and collaborative work inside the 
classroom (Strayer, 2012). Strayer found that students working in the inverted 
classroom had more favourable perceptions of the collaborative learning environment 
compared to traditional classrooms. However, while both the inverted and traditional 
participants preferred similar levels of task orientation, students in the inverted 
classroom perceived task orientation at a lower level that those in the traditional 
classroom.  
Associations between the learning environment and cooperative learning have been 
found in a few studies that did not assess students’ perceptions of the learning 
environment directly. Boersma, Dam, Wardekker, and Volman (2016) used 
cooperative principles by using student participation and responses to design a learning 
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environment based on a community of learners, resulting in positive learning 
environment perceptions and students experiencing learning in a shared and 
meaningful way compared to a control group. Alt (2018) evaluated the impact of the 
new Israeli science curriculum and its emphasis on meaningful learning by 
investigating teachers’ use of formative and summative assessment tasks. Alt (2018) 
found that despite new curriculum expectations, the majority of teachers were using 
traditional teaching and assessment methods, but that teachers using cooperative 
methods used more formative tasks. 
Johnson and Johnson (2014, p. 841) argue that cooperative learning is an “essential 
tool for training individuals how to meet [the] challenges…” facing the 21st century, 
such as growing global interdependence, which places an increasing need for effective 
interpersonal skills. The need to prepare future citizens to be able to make valuable 
contributions as citizens of the UAE in the 21st century led to the educational reform 
in the UAE and subsequently to cooperative learning practices being introduced within 
the ADEC curriculum. Considering that cooperative learning was occurring within the 
Abu Dhabi educational context where my study was conducted, investigating the 
influence of this strategy on students’ motivation, self-regulation, and perceptions of 
their learning fills a research gap in the field. 
This section began with a description of cooperative learning including a description 
of the two key elements—positive interdependence and individual accountability—
that seminal researchers in the field have identified as essential to the effective 
implementation of cooperative learning (Section 2.4). The theoretical influences on 
cooperative learning were described in Section 2.4.1. Past research in cooperative 
learning was briefly reviewed in Section 2.4.2, including a review of studies 
investigating associations between cooperative learning and: motivation (Section 
2.4.2.1); self-regulation (Section 2.4.2.2); and the learning environment (Section 
2.4.2.3) This chapter concludes with a summary of the literature reviewed in this 
chapter relevant to the research objectives addressed in my study. 
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2.5 Chapter Summary 
In this chapter, I have reviewed the literature pertaining to the objectives of my study: 
first, to examine the influence of the learning environment on students’ motivation and 
self-regulation, and, second, to investigate whether there were differences in 
motivation, self-regulation and learning environment perceptions between classes with 
teachers identified as effectively implementing cooperative learning strategies and 
classes that did not have such teachers. The purpose of this review was to locate my 
study within the existing research relevant to the objectives of my study, to establish 
the warrant for pursuing my research objectives, and to identify the limitations within 
the research towards which my study makes a contribution. 
I began this chapter with a review of literature relevant to the overarching objective 
driving my research; what motivates students to learn (Section 2.1).  Motivation is 
widely recognised as an important aspect of effective learning (Ainley, 2004) and 
remains, despite the large amount of research devoted to this topic, an area of education 
that is not well understood (Hancock, 2004). I specifically focused within this review 
on the three motivation constructs used in my study: learning goal orientation (Section 
2.1.1), task value (Section 2.1.2), and self-efficacy (Section 2.1.3). Students with a 
learning goal orientation believe that effort is a key aspect of success, seek challenge, 
and persevere with learning tasks. Task value refers to the extent a student expects and 
values success, which, in turn, determines their motivation towards performing 
achievement tasks. A student’s self-efficacy determines the extent to which they 
believe themselves to be capable of achieving learning tasks. Because a motivation 
questionnaire was used in my study to assess students’ motivation, I described and 
critiqued several questionnaires that had been developed to assess motivation in terms 
of their suitability for use, and justified the selection of the questionnaire used in my 
study in Section 2.1.4. The interrelationships between one or more of the motivation 
constructs used in my study (learning goal orientation, task value, and self-efficacy), 
were reviewed in Section 2.1.5. The review of literature indicated that the motivation 
constructs of self-efficacy and task value have the strongest interrelationship and that 
there is a lack of clarity regarding the interrelationship between self-efficacy and goal 
orientation.  It is hoped that relevant findings within my study contribute towards 
clarifying understandings in this area of research.   
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In Section 2.2 I reviewed the literature concerning self-regulation, beginning with 
defining self-regulation and describing self-regulation models. I then reviewed past 
research in self-regulation and finished this section with a review studies that have 
explored the interrelationship between self-regulation and motivation, two of the three 
constructs investigated in my study. Self-regulation is an important component of 
social cognitive theory (Bandura, 1986) and concerns the thinking, feeling, and 
behavioural processes students engage in as they attempt to achieve a goal (Boekaerts 
& Cascallar, 2006). Choice and control, important aspects of self-regulated learning 
(Schunk & Ertmer, 2000), are increasingly recognised as necessary 21st century skills 
and, consequently, are being incorporated within the objectives of many education 
systems. The educational reform in Abu Dhabi was taking place because of the need 
to bring the education system online with 21st century educational objectives. 
Investigating students’ self-regulation of effort within the context of an ongoing 
educational reform as is undertaken in my study will hopefully contribute towards a 
greater understanding of students’ self-regulatory behaviour. 
In Section 2.3, learning environment literature relevant to my study was reviewed. For 
the purposes of my study, the learning environment referred to the psychosocial 
aspects of the learning setting—psychological, social, emotional, and cultural 
influences that pervade the environment in which students learn.  My study sought to 
investigate the impact of the learning environment on students’ motivation and self-
regulation in science learning in order to understand how better to foster a psychosocial 
learning environment that promotes adaptive motivation and self-regulation behaviour 
as well as subsequent educational achievement. I began this section by defining the 
concept of learning environment and provided a brief history of research developments 
in this field (Section 2.3.1). After this, a range of historically important and 
contemporary learning environment instruments were reviewed (Section 2.3.2). There 
are now a range of learning environment instruments that can assess students’ 
perceptions of their learning environment, and this information can be used to design 
the most conducive learning environment for any particular group of students. I 
completed this section by reviewing the instrument that was used in my study to assess 
students’ perceptions of the learning environment; the WIHIC. 
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Next, past research in the learning environment was reviewed in Section 2.3.3. 
Learning environment–outcome associations is one line of learning environment 
research that has been widely studied (Fraser, 2007, 2012). The influence of the 
learning environment on students’ motivation and self-regulation, two important 
affective student outcomes, was investigated in my study. Therefore, in Section 
2.3.3.1, I reviewed literature investigating learning environment–outcome 
associations, with a particular focus on motivation (Section 2.3.3.2). After that, I 
reviewed studies that have investigated the impact of a range of educational 
innovations by assessing students’ perceptions of the learning environment, including 
the educational innovation of cooperative learning as I explored the mediating effect 
of cooperative learning on students’ perceptions of their learning environment, 
motivation, and self-regulation in my study.  
Understanding the relationship between self-regulatory processes and the learning 
environment was a focus of my research as the learning environments within the 
context of my study were in a process of evolution and change due to educational 
reform and, as such, may have affected students’ self-regulation of effort.  Section 
2.3.3.4 reviewed literature that has investigated the relationship between students’ 
perceptions of their learning environment and self-regulation.  
One aspect of my study involved the investigation as to whether there were differences 
in self-reports of motivation and self-regulation, as well as learning environment 
perceptions, between students in classes with teachers identified as effectively 
implementing cooperative learning strategies and students not in such classes. In 
Section 2.4, therefore, I reviewed literature relevant to cooperative learning. I began 
by defining cooperative learning and describing its theoretical constructs. I then 
reviewed past studies investigating the relationship between cooperative learning and 
motivation, self-regulation, and perceptions of the learning environment, respectively. 
Cooperative learning is well established as an effective educational strategy, and there 
has been extensive research finding a positive impact between cooperative learning 
and a range of cognitive and affective student outcomes, including motivation. 
However, there is limited research assessing learning environment perceptions of 
cooperative learning environments and the resultant impact on motivation and self-
Literature Review 
 96  
       
  
 
regulation. My study contributes to the limited research in this area. Most importantly, 
it fills a gap in the research investigating this within a Middle Eastern context.  
The first two chapters of this thesis have established the framework from which this 
research evolved, first by providing a background, context, and rationale for the study 
(Chapter 1) and second, by reviewing literature that informed the direction for my 
study in this chapter. The review of literature in this chapter situated my study within 
relevant literature and highlighted areas of limited or no research with regard to 
examining what relationships exist between students’ motivation towards learning, 
self-regulation, and perceptions of the learning environment. In Chapter 3, the research 
methodology employed in my study is explained. 
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Chapter 3  
RESEARCH METHODS 
In the previous chapter, the literature pertinent to this study was reviewed. Informed 
by this review, the research and data collection methods used in the study are described 
in this chapter.  The chapter is set out using the following headings: 
 Research objectives (Section 3.1); 
 Sample information (Section 3.2); 
 Instruments (Section 3.3); 
 Data collection (Section 3.4); 
 Data analysis (Section 3.5); 
 Ethical considerations (Section 3.6); and 
 Chapter summary (Section 3.7). 
3.1 Research Objectives 
The aims of this study were two-fold: first, to examine what relationships exist 
between students’ motivation, self-regulation, and perceptions of the learning 
environment; and second to investigate differences in motivation, self-regulation, and 
learning environment perceptions between students in classes with teachers identified 
as effectively implementing cooperative learning, and students not in such classes. 
After consideration of the context within which the study was situated, and based on 
theorising as well as a review of the literature, four research objectives were developed 
in the attempt to achieve these aims. These were introduced in Chapter 1 and are 
reiterated here.  
Research Objective 1: To establish the validity and reliability of two questionnaires 
when modified and translated for use in the United Arab Emirates (UAE) to assess 
students’ motivation towards learning, self-regulation, and perceptions of the learning 
environment. 
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Based on the hypotheses outlined in Chapter 1 (Section 1.3.1), the second and third 
research objectives were: 
Research Objective 2: To examine the influence of the learning environment on 
students’ motivation and self-regulation. 
Research Objective 3: To examine the influence of motivation on students’ self-
regulation. 
Research Objective 4: To investigate whether differences exist between students’ 
motivation, self-regulation, and perceptions of the learning environment in classes 
with teachers identified as effectively implementing cooperative learning practices and 
classes that did not have such teachers. 
3.2 Sample Information 
In this section, I describe the sample and the selection process for my study that 
determined both the schools and classes (Section 3.2.1), and the student sample 
(Section 3.2.2). 
3.2.1 Selection of Schools and Classes  
The context of the UAE for this study was chosen for two reasons. First, I was living 
there and working as an education advisor11 during the time that this study was 
conducted. This gave me a unique insight into the ways in which some aspects of the 
education reform were being implemented. My position, working in some of the same 
schools where the study was situated, enabled me to draw on contacts and relationships 
that were previously established. The students were familiar with education advisors 
being in their classrooms and working alongside their class teacher and were, 
therefore, less likely to be uncomfortable or unsure about my presence in their 
classroom. Second, students in science classes were selected because cooperative 
                                                 
11 Education advisors were appointed by the Abu Dhabi Education Council (ADEC) as curriculum 
experts to support teachers in government schools to implement relevant aspects of the educational 
reform in their subject areas. 
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learning was theoretically being implemented in science classrooms at the time of this 
study as part of the education reform taking place in Abu Dhabi (see Chapter 1, Section 
1.1.2 for a description of this reform). This provided an opportunity to examine 
whether motivation, self-regulation, and perceptions of the learning environment were 
influenced by cooperative learning practices compared with traditional teaching 
practices. Students were selected for this study from Cycle 212 science classes because 
science was the only subject within the Abu Dhabi Education Council (ADEC) 
curriculum at the time of this study where cooperative learning practices were a 
specific and expected component of the curriculum in grades 6 to 9.  
The principal criterion that guided the selection process was the identification of 
teachers who were effectively implementing cooperative learning strategies within 
their science classes. Once these teachers were identified, this, in turn, determined the 
schools and the classes from which the sample was taken.  The process of selecting 
teachers who were implementing cooperative learning effectively was supported by a 
rubric developed by the senior curriculum specialist for science at ADEC, responsible 
for the implementation of the science curriculum within Cycle 2 government schools 
in the emirate of Abu Dhabi. This progressive framework was known as the ‘Snapshot 
in Pedagogy’ (SNIP; see Appendix 3 for a copy of this document). The purpose of this 
rubric was to gather data with regard to the efficacy of teachers’ implementation of 
pedagogical changes that were taking place as part of the school reform process. In the 
case of the science curriculum in Cycle 2 schools, this change involved moving from 
traditional, teacher-centred teaching to using cooperative learning strategies when 
teaching science. The SNIP consisted of a rubric with a set of progressive criteria based 
on the quality of delivery of the key elements within the cooperative learning strategies 
being implemented.  
There were four key elements within the SNIP document, each of which could be 
graded from one to five, depending on the skill level of the teachers. The four elements 
were Students (empowerment), Inquiry (the learning process), Team Work (discuss, 
share, plan, ownership), and Skills (process skills/science skills). Each level of the 
rubric under these headings had five level descriptors progressing from 
                                                 
12 Middle schools (grades 6 to 9) are called Cycle 2 in Abu Dhabi government schools. 
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‘unsatisfactory’ (level 1) to ‘excellent’ (level 5). At the time of my study, an initial 
expectation from ADEC was for teachers to achieve level 3 in each of the element 
criteria. An example of a level 1 criterion in the Students (empowerment) section was 
‘Teams: teacher selected, function on occasions. Student Voice: Rarely sought or 
listened to as part of teacher planning.’ The criteria at level 3 in this section (the 
minimum required to be seen as implementing cooperative learning effectively) was 
‘Teams: teacher selected, roles usually used and function well. Student voice: feedback 
on teaching programmes is regularly sought.’  
At the beginning of the school year, the senior curriculum specialist had asked the 
science education advisors to evaluate the teachers they worked with using the SNIP 
framework. The objective of this evaluation was to provide a baseline against which 
to measure progress in the delivery of cooperative learning practices over the year.  
These data were collated, and subsequent findings, together with discussions with 
science education advisors, informed the selection of suitable teachers for my study.  
Firstly, teachers achieving a score of three or more in each element within the SNIP 
were identified. Further discussions then followed with the education advisors working 
with these teachers.  As the education advisors conducted regular observations of these 
teachers’ implementation of cooperative learning strategies within their science 
classes, these discussions enabled more detailed information that further informed 
decision making with regard to teacher selection for my study. As a result of this 
process, five teachers across Abu Dhabi Cycle 2 government schools were identified 
as using cooperative learning effectively within their science classes. These teachers 
were working in several different schools in Abu Dhabi, within a range of classes from 
grades 6 to 9.  A further six teachers were selected from the remaining pool of teachers 
who had been identified as not yet implementing cooperative learning strategies 
effectively within their science classrooms.  
3.2.2 Selection of Participants  
The five teachers identified as effectively implementing cooperative learning practices 
within their science classes provided a pool of nine classes of students, ranging from 
grades 6 to 9 (n=175). In order to have a representative sample, a further seven classes 
were selected that were taught by teachers identified as not yet implementing 
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cooperative learning effectively in their science classes (n=163). This provided a total 
sample size for my study of 338 female students in 16 Cycle 2 science classes across 
six Abu Dhabi government schools. A small number of students (< 3%) within the 
sampled classes did not take part due to being absent on the day the survey was 
administered in their class. There were no students within the classes where the survey 
was being administered that did not want to complete the questionnaire. Table 3.1 
provides a breakdown of schools, class grades, and number of students in each class. 
As there were only five teachers identified as being effective teachers of cooperative 
learning, this limited the sample pool that had been exposed to effective cooperative 
learning strategies and, therefore, the overall size of the total sample (N=338).  The 
total number of classes surveyed was 16, with the majority of students (69%) in the 
sample enrolled in grades 8 and 9.  
Table 3.1 Breakdown of schools, teachers, grades, and participants in the study 
School Teacher Grade No. of student 
participants 
Effective cooperative 
learning implementation 
School 1 Teacher 1 6 18 Yes 
7 14 Yes 
Teacher 2 8 15 Yes 
Teacher 3 9 18 Yes 
School 2 Teacher 4 6 29 Yes 
School 3 Teacher 5 9 (x 4 classes) 81 Yes 
School 4 Teacher 6 8 25 No 
Teacher 7 9 28 No 
School 5 Teacher 8 9 (x 2 classes) 43 No 
Teacher 9 8 25 No 
Teacher 10 6 22 No 
School 6 Teacher 11 7 20 No 
 
The selected students were not streamed for their science classes, and there were no 
specific criteria applied to the distribution of students to classes. Therefore, the 
academic abilities of students within the classrooms varied, resulting in a randomised 
selection of students, with a representative sample across both groups.  
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Section 3.2 provided information with regard to the study sample. The next section 
describes the instruments used in my study. 
3.3 Instruments  
Two instruments were used to collect the data for the study: the Students’ Adaptive 
Learning Engagement Survey (SALES; used to assess students’ motivation and self-
regulation) and a modified version of the What Is Happening In this Class (WIHIC; 
used to assess students’ perceptions of the learning environment). In this section, a 
description of each instrument is provided: the SALES is described in Section 3.3.1; 
and the WIHIC is described in Section 3.3.2. This is followed by a description of how 
the instruments were adapted and translated for the purposes of this study (Section 
3.3.3). 
3.3.1 Students’ Adaptive Learning Engagement Survey (SALES) 
The SALES questionnaire was developed by Velayutham, Aldridge, and Fraser in 
2011, to provide “…a more concise and parsimonious instrument to address students’ 
adaptive motivational beliefs in science learning” (p. 7).  The SALES questionnaire 
was chosen as a suitable instrument to use in this study for several reasons. First, it 
provided an opportunity to validate the instrument when modified and translated for 
use in a non-Western country such as the UAE. Second, it was initially designed and 
used to assess students’ motivation and self-regulation in science, the same subject as 
in this study. Third, it was specifically designed for the educational level of the student 
sample in my study. Last, it has been found to have “high content, face, convergent, 
discriminant, predictive and concurrent validity when used in lower secondary science 
classes” (Velayutham et al., 2011, p. 16).  Therefore, the SALES questionnaire was 
considered to be suitable for the purposes of this study. 
The SALES questionnaire assesses student responses to three scales considered 
important to student motivation—learning goal orientation, task value, and self-
efficacy—and one scale relating to self-regulation of effort. Each of the four scales has 
eight positively phrased items that are designed to accurately assess each scale. 
Descriptions of the theoretical underpinnings of these constructs can be found in 
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Chapter 2, Sections 2.1.1, 2.1.2, and 2.1.3). Table 3.2 provides a summary description 
of each scale, including an item sample for each of the scales in the SALES 
questionnaire.   
Table 3.2 Description and sample item for each SALES scale 
Scale name Scale description Sample item 
  In this science class… 
Learning goal 
orientation 
A student’s desire to develop competence, 
focus on learning, understand and master tasks 
 
it is important that I understand my 
work. 
 
Task value The value a student places on a learning task as 
important, interesting, and useful 
 
what I learn is useful for me to 
know. 
 
Self-efficacy The belief a student holds about their own 
competencies 
 
I can complete difficult work if I 
try. 
Self-regulation The degree to which a student  
metacognitively, motivationally, and 
behaviourally participates in the learning 
process 
 
I keep working until I finish what I 
am supposed to do. 
Source: Adapted from Velayutham, Aldridge, & Fraser (2011, 2012) with permission. 
The first motivation construct within the questionnaire is learning goal orientation. 
This scale, with regard to motivation in science, refers to “the degree to which the 
student perceives him/herself to be participating in a science classroom for the purpose 
of learning, understanding, and mastering science concepts, as well as improving 
science skills” (Velayutham et al., 2011, p. 9). Task value, the next motivation 
construct within the questionnaire, refers to “the degree to which the student perceives 
the science learning tasks in terms of interest, importance, and utility” (Velayutham et 
al., 2011, p. 9). The final motivation scale in the questionnaire is self-efficacy, which, 
in this questionnaire, “assesses the degree of [the] student’s confidence and beliefs in 
his/her own ability in successfully performing science tasks” (Velayutham et al., 2011, 
p. 9). The importance of management and control of effort when undertaking academic 
tasks has been identified by Pintrich and De Groot (1990). Self-regulation, therefore, 
is included as a scale within the SALES questionnaire and “involves the degree to 
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which the student controls and regulates his/her effort in science learning tasks” 
(Velayutham et al., 2011, p. 9).  Each item within the four scales of the instrument 
were responded to using a five-point response scale of ‘strongly disagree,’ ‘disagree,’ 
‘not sure,’ ‘agree,’ and ‘strongly agree’ (please see Appendix 4 for a copy of the 
SALES questionnaire used in this study).  
3.3.2 What Is Happening In this Class? (WIHIC) 
The WIHIC was developed by Fraser, Fisher, and McRobbie (1996) to bring 
parsimony to the learning environment field and to include relevant educational 
concerns. The instrument was designed specifically for high school science contexts 
(Aldridge et al., 1999). The most salient scales from a range of questionnaires were 
combined with “contemporary and relevant dimensions” (Aldridge et al., 1999, p. 50), 
which included the assessment of constructivism and other characteristics of 
contemporary learning environments (Dorman, 2008). The instrument has been 
revised and refined several times, going from the original version of nine scales and 
90 items to a final version consisting of seven scales and 56 items that was field tested 
in Australia and Taiwan (Aldridge et al., 1999). 
The WIHIC was considered to be appropriate to use for this study because of the 
evidence supporting its validity and reliability in a range of contexts and countries 
across the world (Fraser, 2014) as well as its suitability for the education level and 
subject focus of the sample in this study (Aldridge et al., 1999; Dorman, 2003; Waldrip 
et al., 2009).  
The seven scales of the WIHIC can be classified according to Moos’ (1979) conceptual 
framework for human dimensions, (shown in Chapter 2, Table 2.1). Using Moos’ 
framework, student cohesiveness, teacher support, and involvement can be classified 
as relationship dimensions. The three scales of investigation, task orientation, and 
cooperation can be classified as personal growth dimensions. Equity can be classified 
as a system maintenance and change dimension (Dorman, 2008). Table 3.3 gives a 
description of each scale in the WIHIC, sample items for each scale, and how each 
scale relates to Moos’ (1979) dimensions. Each of the scales in the WIHIC has 8 items 
per scale and 56 items in total.  The items consist of a range of positively worded 
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statements designed to draw out information relevant to what is being assessed in each 
scale.  It is scored using a frequency–response format of ‘almost never,’ ‘seldom,’ 
‘sometimes,’ ‘often,’ and ‘almost always’ (Fraser, 2002). A description of each scale, 
together with a rationale as to what scales were included within the modified WIHIC 
used in my study, is provided in Section 3.3.2. 
Consideration was given as to the relevance of items within each WIHIC scale in 
relation to the research objectives of my study. The educational reform taking place in 
Abu Dhabi resulted in a cooperative learning structure being implemented within 
Cycle 2 science classes, as described in Chapter 1, Section 1.1.3. As not all teachers 
were yet implementing cooperative learning strategies effectively, this resulted in 
some science classroom learning environments differing from others. In order to 
effectively assess the varying learning environments present within this study, the 
WIHIC scales were considered in terms of their relevance to cooperative learning.  
The three WIHIC scales that were not included were investigation, task orientation, 
and equity. The investigation scale refers to “the extent to which skills and processes 
of inquiry and their use in problem solving and investigation are emphasised” 
(Dorman, 2008, p. 183).  The task orientation scale involves the assessment of how 
important it is to students to stay on task and complete planned activities (Dorman, 
2008). The final scale within the WIHIC that was not included was equity, which 
assesses the extent to which students perceive themselves as “being treated equally by 
the teacher” (Dorman, 2008, p. 183).  After careful scrutiny and consideration of each 
item in these scales—investigation, task orientation, and equity—it was decided to 
omit these scales from my study. While important, these scales did not have items that 
would contribute directly to the research objectives of this study, particularly with 
regard to cooperative learning. This lack of applicability, therefore, resulted in their 
omission.  
The four scales included in the modified WIHIC questionnaire were student 
cohesiveness, teacher support, involvement, and cooperation. The student 
cohesiveness scale was selected because “the extent to which students know, help, and 
are supportive of one another” (Dorman, 2008, p. 183) is a key aspect of successful 
cooperative learning, to which half of the sample in this study was theoretically 
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exposed. Research indicates that students who feel connected to one another 
demonstrate fewer conduct problems and emotional difficulties, and increased pro-
social behaviour (Oldfield, Humphrey, & Hebron, 2016). They also have greater 
respect for teachers while also enjoying the learning process (Blum, McNeely, & 
Rinehart, 2005). 
Table 3.3  Scale description, sample item and Moos’ classification for each WIHIC scale 
Scale name Scale description Sample item Moos’ 
scheme 
 
The extent to which… 
 
 
Student 
cohesiveness 
students know, help, and are supportive 
of one another. 
 
I work well with other class 
members. R 
Teacher support the teacher helps, befriends, trusts, and 
shows interest in students. 
 
The teacher's questions help 
me to understand. R 
Involvement students have attentive interest, 
participate in discussions, perform 
additional work, and enjoy the class. 
 
Students discuss with me how 
to go about solving problems. 
R 
Task orientation it is important to complete activities and 
to stay on the subject matter. 
 
I know what I am trying to 
accomplish in this class. P 
Cooperation students cooperate rather than compete 
with one another on learning tasks. 
 
I cooperate with other students 
on class activities. R 
Investigation emphasis (is given to) the skills and 
processes of inquiry and their use in 
problem solving and investigation. 
 
I solve problems by using 
information obtained from my 
own investigations. 
R 
Equity students are treated equally by the 
teacher. 
I am treated the same as other 
students in this class. 
 
S 
Note: R = Relationship, P = Personal Development, S = System Maintenance; System Change 
Response Alternatives: Almost Never, Seldom, Sometimes, Often, Almost Always. 
Source: Adapted from Aldridge, Fraser, & Huang (1999) with permission. 
An environment where students feel socially accepted and supported by their peers is 
important for students’ learning, and, in such an environment, students are more likely 
to take risks in their learning without fear of ridicule (Aldridge et al., 2012). The items 
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within this scale, such as ‘I work well with other class members’, were considered to 
be useful in assessing students’ perceptions of the cooperative learning environment. 
The teacher support scale assesses students’ perceptions of the level of support the 
teacher provides in terms of how the teacher relates to students and the extent to which 
he or she trusts and helps students in their learning (Dorman, 2008). The relationship 
between the teacher and students is an extremely important aspect of effective teaching 
and learning (Aldridge et al., 2012). In addition, students within my study who were 
exposed to effective cooperative learning strategies were likely to have experienced a 
shift in responsibility from receiving information directly from the teacher, to seeking 
information collectively (Hijzen et al., 2006). One of the research objectives of this 
study was to examine differences towards motivation, self-regulation, and perceptions 
of the learning environment between classes with teachers identified as effectively 
implementing cooperative learning, and classes that did not have such teachers. 
Inclusion of this scale was predicted to provide information about students’ perception 
of the quality of support they received from the teacher with regard to the cooperative 
learning strategy being implemented. 
The involvement scale concerns students’ level of interest and participation in learning 
as well as the extent to which they engage in discussions and perform additional work 
(Aldridge et al., 1999). This scale was selected because it is closely related to the 
student cohesiveness scale and to two of the constructs being investigated in this study; 
self-efficacy (a component of motivation), and self-regulation. It was predicted that 
the extent of peer-to-peer involvement would relate to the level of perceived student 
cohesion; students who feel connected are more likely to be involved in group 
discussions and collaborative work (McCallum et al., 2015). Inclusion of this scale 
was also predicted to provide information regarding students’ self-regulation; if a 
student responded positively to the involvement items, they may also be demonstrating 
self-regulated behaviour in the classroom. In addition, a statistically significant link 
has been found between involvement and students’ self-efficacy (Velayutham et al., 
2013). The involvement scale of the WIHIC was therefore considered as an important 
scale to include for the purposes of this study. 
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The final WIHIC scale to be selected was the cooperation scale. In the WIHIC 
questionnaire, this scale involves “the extent to which students cooperate rather than 
compete with one another on learning tasks” (Dorman, 2008, p. 183). Johnson and 
Johnson (2014, p. 843) argue that “…valuing cooperation results in greater 
psychological health and higher self-esteem than does competing with peers or 
working independently.” The strength of evidence suggesting that cooperative 
learning has a positive effect on a range of learning outcomes (Johnson et al., 2000), 
led to its inclusion as a learning environment scale in this study. Half of the sample 
was exposed to cooperative learning practices from teachers that had been identified 
as effective teachers of cooperative learning. It was predicted that the responses to the 
items in this scale would be useful in assessing students’ perceptions of the quality of 
cooperative learning that they were exposed to. It was also expected that responses to 
this scale would show whether there were differences in the way students, in classes 
with teachers identified as effectively implementing cooperative learning, perceived 
cooperation in their learning environment compared to those who were not in such 
classes. A copy of the modified WIHIC questionnaire used in my study can be found 
in Appendix 5. 
3.3.3 Adapting and Translating the Questionnaires 
Prior to collecting data for this study, the SALES and WIHIC instruments were 
examined with regard to their suitability in relation to the research objectives as well 
as the context of the study.  The SALES instrument was kept in its entirety as all the 
scales and items were considered to be relevant for the purpose of my study and 
appropriate to its context.  The WIHIC instrument, however, was adapted for the 
purpose of this study to include only four of the seven scales, as described in Section 
3.3.2.  
Adapting previously validated instruments had several advantages for the purposes of 
this study.  The first and most obvious advantage was that both instruments had been 
thoroughly revised, tested, and found to have high levels of validity in previous studies 
(Aldridge et al., 1999; Dorman, 2008). Second, both instruments were a good fit to 
address the research objectives of my study (found in Section 3.1). Third, both 
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instruments are designed to gather information from a similar age group to this study, 
and, therefore, many of the checks that were carried out when the instruments were 
developed, such as the appropriateness of the language in the questionnaires for this 
age group, were appropriate for this study also. Last, Anderson (1998) warns that a 
good questionnaire is difficult to create, suggesting that poorly constructed 
questionnaires lead to ineffective research, and that good scales are grounded in theory, 
have been used over several years, and include validation with previous instruments 
that measure the same constructs. It was for the above reasons that the SALES and 
WIHIC were selected and adapted for this study.  
3.3.3.1 Translation of the SALES and Modified WIHIC 
English was a second language for the participants of this study. While many of the 
students who were to respond to the survey had a good command of English, the 
questionnaire was translated into Arabic to ensure that a full understanding of the 
concepts was possible by all the participants, regardless of their competency in 
speaking and understanding English. The final survey was dual language in order to 
provide as much language support as possible, as some of the classes had also been 
taught in English. It was important that the translation was completed by someone who 
was an expert in both English and Arabic, and someone who was familiar with the 
educational concepts within the scales. This person would need to be able to draw on 
this understanding to ensure accurate translations of these concepts into Arabic. Every 
item in each of the scales was carefully examined and discussed with the translator to 
make sure that the concepts were clearly understood before being translated into 
Arabic.  
As recommended by Ercikan (1998) and Warwick and Osherson (1973), the Arabic 
version was then back-translated into English by an independent expert in both 
languages who was not familiar with the original English version of the questionnaire. 
This enabled a comparison of the two English versions to be made to ensure that the 
key concepts within the scales were consistent in meaning after translation. It was 
found that in all but a few items the meaning was consistent. However, there was a 
tendency for the back-translated items to have more complex English wording. The 
items that were found to be inaccurate, inconsistent, and/or overly complex were then 
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discussed and re-translated to match the simplicity of the original English version. An 
example of an inaccurate item that needed the Arabic wording to be changed was item 
number 13 in the task value scale in the SALES questionnaire: ‘What I learn is relevant 
to me.’ This item back-translated as ‘What I learn is not important to me.’ An example 
of an overly complex item that needed to be simplified was item 33 in the student 
cohesiveness scale in the WIHIC questionnaire. The original English version was ‘I 
make friendships among students in this class.’ This was back-translated originally as 
‘I establish rapport with students in this class.’ This item was re-translated and back-
translated again to ensure the simpler meaning of friendship rather than rapport was 
conveyed.  
The final version of the survey, in which the SALES and modified WIHIC instruments 
were presented simultaneously, had instructions in both Arabic and English, and, in 
some places, were illustrated with visual symbols to further facilitate understanding. 
Each scale and accompanying items had the information printed in English, with 
Arabic alongside each item.  The survey began with a set of instructions, including a 
text box highlighting the translated response items. The survey was divided into two 
sections; the first section consisted of the SALES questionnaire, and the second section 
contained the modified WIHIC questionnaire. Each section was colour coded to enable 
students to clearly see where each scale began and finished. The survey was printed in 
colour on A3 double sided and folded into a booklet, with each section clearly 
delineated. A copy of the SALES and WIHIC questionnaires can be found in Appendix 
4 and 5 respectively. 
This section has described the two instruments used in my study; the SALES and a 
modified version of the WIHIC. The modification and translation processes 
undertaken in order to satisfy the purposes of my study have been explained.  The next 
section concerns the data collection processes undertaken in my study. 
3.4 Data Collection 
As explained in Chapter 1, Section 1.2, pragmatism allows for research questions to 
determine the methodology used. Because this study was of a confirmatory nature, the 
data collected were largely quantitative. Some qualitative data, however, were 
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collected during the pilot phase of the study, which was conducted with two classes of 
24 students each, and is described in Section 3.4.1. The pilot survey informed a number 
of adjustments that were made prior to beginning the main study; completed by 338 
students across 16 classes, and described in Section 3.4.2. 
3.4.1 Pilot Testing 
Once the surveys were both translated, they were pilot tested in two classes prior to 
the main study. The pilot classes were selected after the sample population for the main 
study had been identified, and were from an entirely separate pool of students and 
teachers. A teacher accompanied me to the classrooms where the pilot surveys were 
being administered, in order to translate as necessary. This teacher had been selected 
specifically as she did not teach these students in any subject, thus reducing as much 
as possible any bias that may have been present if this teacher had been currently 
teaching these students. The teacher’s role was to translate my instructions prior to, 
and during, the administration of the surveys, as well as to convey to me any 
misunderstandings and questions the students may have.  
The primary purpose of the pilot study was to ensure that students were interpreting 
the items in the way that was intended and, if necessary, to refine items as appropriate 
for the main study, as recommended by Cohen, Manion and Morrison (2007). It was 
also important to ensure that the modified and translated versions were suitable for use 
with students of this age group, particularly with regard to readability, 
comprehensibility, and cultural appropriateness. Another purpose of the pilot survey 
was to confirm that the survey could be completed in the necessary timeframe of 45 
minutes, the length of a class period.  
In addition to piloting the administration of the survey itself, the way in which the 
study would be introduced to students was also piloted. Firstly, prior to students 
responding to the survey, considerable time was spent clarifying the importance of the 
students recording honest responses; what they really thought, not what they thought 
the teacher or researcher wanted to hear.  I stressed the importance of responding 
honestly to the survey and conveyed to them that their responses would only be 
meaningful and helpful for my study if they were genuine; otherwise, the study would 
Research Methods 
 112  
       
  
 
have no value.  It was anticipated that having the researcher administer the survey 
personally would lend authenticity to this request.   
Secondly, before the administration of the survey began, the students were questioned 
with regard to their conceptual understanding of the scales. A small number of students 
raised clarifying questions that were translated back and forth to ensure an accurate 
understanding was achieved. The scale that raised the most questions was the teacher 
support scale in the modified WIHIC questionnaire. This scale asks students to 
evaluate their teacher’s behaviour in terms of how much support they provide. Some 
students were concerned that if their responses were seen as criticising the teacher, 
they could be punished for this by having marks removed from their end-of-year grade. 
The measures taken to ensure anonymity were carefully explained. The students were 
advised that that the teachers would not see any survey responses, and that even if they 
did see them, it would be impossible for them to recognise any individual student 
response as every questionnaire was coded, with no names or grade/class indications 
provided. While the students appeared to be reassured by the measures taken, their 
response highlighted potential trust issues that needed to be addressed, both in the 
subsequent pilot interviews and also before administering the survey. When the 
students indicated they had no further questions, the survey was administered and 
completed within the required timeframe. 
After completion of the survey, eight students (four from each of the two classes) were 
invited to be interviewed. These students were representative of the pilot study 
population and consisted of three high achieving, two average, and three low achieving 
students.  The interview process considered four aspects. First, the students were 
interviewed to ensure that the items were interpreted in ways intended. Second, the 
students were asked for feedback with regard to the response format, in order to check 
that they were using this in a meaningful way, and to address any inconsistencies in 
their responses. Third, students’ understandings of more sophisticated aspects were 
examined and, if necessary, clarified. Last, an opportunity was provided for students 
to raise any further concerns with regard to the survey that had not been addressed.  
The interview began with the translating teacher reading the items in each scale aloud. 
At the end of the items in each scale being read, students were asked how they had 
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interpreted those items, and differences in interpretation were discussed. Any items 
that were not interpreted in the way intended, or were not understood, were noted, and 
subsequently addressed before the administration of the main survey. For the majority 
of the items, the responses of the students indicated that there were no areas of 
difficulty and that they had interpreted the questions in the way intended. There was 
one scale; teacher support, where two of the item responses were contradictory. Every 
student interviewed had recorded ‘almost never’ or ‘seldom’ for item 41, ‘The teacher 
takes a personal interest in me,’ and then ‘often’ or ‘almost always’ for item 42, ‘The 
teacher goes out of her way to help me.’ The interviews indicated that the Arabic 
meaning for this item placed an emphasis on the teacher being interested in them as a 
person outside of the school context or being a friend. To address this contradiction, 
changes were made to the translation before implementation of the main survey. 
Next, feedback was sought with regard to the response format, an explanation of which 
was situated at the beginning of the survey. Both of the five-point response scales were 
discussed carefully, to ensure that the Arabic translation had conveyed an accurate 
meaning with regard to the graduating nature of the five-point response scales. This 
was particularly important because the response format differed between the two 
questionnaires; the SALES responses ranged from ‘strongly agree’ to ‘strongly 
disagree’, and the modified WIHIC responses ranged from ‘almost never’ to ‘always’.  
The students’ responses to these questions indicated that the meaning of both sets of 
five-point response formats were satisfactorily understood. 
The next part of the interview concerned the extent to which the students understood 
the ideas embedded within the more conceptually sophisticated scales. Both the scale 
descriptions, and specific items within these scales, had been discussed in depth during 
the translation process, and it was considered necessary to accurately gauge students’ 
understanding in this regard to ascertain whether any items required further 
clarification or adjustment. For example, students were asked what they thought 
learning goal orientation meant, and to share their understandings of the specific items 
as translated in Arabic. Students’ responses indicated an accurate understanding of the 
ideas within that scale. When asked, the students expressed that they felt learning 
science was important. Their reasons for this included that science helped them to 
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understand how things worked in the world, and that they believed learning science 
would help them to get an interesting job.   
Self-efficacy was another scale that was discussed. Item 17 asked for a response to ‘I 
can master the skills that are taught.’ When asked for their views about what this meant 
to them, one student responded that she always mastered the skills that were taught but 
that she only scored 70% in last trimester’s science assessments. When this was 
discussed further, the student was adamant that the check in the ‘strongly agree’ box 
was appropriate because she believed she could always master the skills. Another high 
achieving student was less sure that she could always master the skills and her response 
of ‘not sure’ mirrored this. This response confirmed findings in the literature with 
regard to positive associations being made between self-efficacy and achievement 
(Bandura, Barbaranelli, Caprara, & Pastorelli, 2001; Schunk & Pajares, 2009). This 
student perhaps had a clearer understanding of self-efficacy in that she was more aware 
of her strengths and weaknesses, which may have affected her self-regulation of effort 
and subsequent achievement. 
Another scale that was discussed with the students was self-regulation, particularly 
item 25; ‘Even when tasks are uninteresting I keep working’ and item 27; ‘I continue 
working even when there are better things to do’ as these students had all answered 
‘strongly agree’ in response to these items. When questioned further, the students 
stated that they always kept working. I reiterated the importance of taking time to 
consider this idea and reflecting on what they do in instances when they find a task 
boring. I shared that I found it difficult to keep working when I was not finding the 
topic interesting and that I would have to think about that question if I was completing 
the questionnaire. One of the students changed their score from ‘agree’ to ‘not sure’ as 
a result of this conversation. This finding reinforced the importance of clarifying this 
and other concepts prior to administration of the main survey.  
In the last part of the interview, an opportunity was provided for students to raise any 
other concerns. As concern with regard to anonymity had been expressed by some 
students when implementing the pilot survey prior to this interview, I asked the 
students whether this concern had affected the way they had answered the questions. 
The students all responded that they had answered the questions honestly because, 
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once I had explained the measures taken to ensure anonymity, they could see that there 
was no way for teachers to know which class had completed which set of 
questionnaires. I then asked the students to tell me how they felt about the measures 
taken to ensure anonymity using a scale of one to ten, with number one being that they 
were still worried that somehow their teachers would see their responses, and number 
ten that they were confident that it would not be possible for this to occur. Every 
student responded with a score of eight or more, indicating a high level of confidence. 
Despite this reassurance, I made sure this concern was discussed thoroughly in each 
class in the main study prior to beginning the survey.  The students raised no further 
concerns with regard to any other aspect of the survey.  The students did, however, 
express appreciation for the opportunity the survey provided for them to express their 
opinion about how they perceived learning in science.  
The results of the interviews with the students from the pilot survey led to decisions 
being made prior to administration of the main survey. First, it was decided to make 
changes to the Arabic translation of item 41 in the teacher support scale, to ensure that 
the meaning of ‘The teacher takes a personal interest in me’ was clearly conveyed in 
Arabic. Second, it was decided both to reiterate to the students prior to the 
administration of the survey the importance of responding with their own opinion; 
there was no ‘right’ answer, and to include this message on the survey itself. Third, 
the meaning of the self-efficacy and self-regulation scales in the SALES section of the 
questionnaire would require clarification with each class prior to administration of the 
survey, to ensure more accurate data. These findings made clear the importance of 
thoroughly introducing the survey before students began completing it, as well as the 
format that this would take. 
3.4.2 The Main Study 
To ensure a high degree of standardisation regarding the instructions provided to 
students, I administered the questionnaires personally. In doing so, I was able to 
facilitate a discussion of the concepts involved to ensure that students understood them 
as well as to ensure the meanings of individual words were understood. In this way, I 
was able to anticipate potential confusion and to clarify any misunderstanding before 
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the students responded to the surveys, thereby increasing the likelihood that the items 
in the scales were understood in the way intended.  
Times were made to fit with teachers’ plans and timetables, and administration of the 
questionnaire began.  I tried whenever possible to administer the surveys during a time 
when teachers were absent to avoid taking up potential learning and revision time. This 
system worked very well and was appreciated by the teachers. 
In each class, a student with more advanced English speaking skills was asked to 
translate concepts that had been identified as potentially problematic during the pilot 
survey. Using this method eliminated the need for the class teacher to be present, 
thereby further reducing the possibility of students feeling restricted in their responses. 
It also allowed a more relaxed atmosphere for the discussions. Because I personally 
administered the survey to students, I was able to follow a consistent process with 
regard to the introduction as well as the administration of the survey.  Exactly the same 
instructions were given to every participating class, resulting in a high level of 
consistency during administration. This process is described below. 
Firstly, the purpose of the survey was conveyed. It was clearly stated that for the 
purpose of the research, students’ responses should reflect their own beliefs and that, 
conversely, providing answers that they felt were ‘right’, but did not reflect their true 
beliefs, would make the research invalid.  Measures taken to ensure confidentiality and 
anonymity were explained. Students were reassured that it was important, and 
possible, for them to respond honestly and without fear of reprisal.  After this, concepts 
that had presented challenges during the administration of the survey were explained, 
with opportunities provided for students to ask questions with regard to any further 
misunderstandings. Lastly, directions were given with regard to the meaning of the 
five-point response scales, and how to complete the survey. 
Once the explanations had been given and time allowed to answer any questions, 
students began to complete the questionnaire.  I remained at the front of the room so 
that students did not feel I was looking at their responses. However, from this position, 
I was able to monitor the students to make sure that they were not relying on the 
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responses of others. No behaviours were observed that would suggest that the 
responses were not their own. 
The time for administration of the questionnaires was usually 35-40 minutes, including 
the explanation at the beginning. This allowed for the survey to be completed in the 
45 minute period allocated to each class.  When the questionnaires were collected, care 
was taken to ensure that students had completed every section. Each questionnaire was 
number coded, which meant that no class, student, or teacher could be identified by 
any person.  There was a class code that identified whether the questionnaire had been 
answered by students in a class with a teacher identified as effectively implementing 
cooperative learning strategies. 
This section has described the data collection process involved in both the pilot testing 
and administration of the main study. The next section describes the data analyses 
processes undertaken. 
3.5 Data Analysis 
Prior to data analysis, it was important to ensure the data collected and entered into the 
database was complete, with no errors or inconsistencies, and therefore a data clean-
up was undertaken as recommended (Alreck & Settle, 1995; Rahm & Do, 2000). As I 
had administered the surveys myself, I was able to check each survey as it was handed 
in to ensure that every item had been responded to. On the few occasions where a page 
had been missed out, I asked that student to complete the relevant items at that time. 
This resulted in no missing data on the questionnaires at the point of data entry. In 
order to ensure data entry was accurate, I double checked and re-checked 100% of the 
data entries line by line, identifying and correcting any errors (<5%). The data were 
then checked again by a colleague to further establish that each line of the data entry 
matched the items completed by the students. 
The data for this study, collected from 338 students in 16 classes across six schools, 
were analysed in several ways to address the research objectives (outlined in Section 
3.1).  First, analyses were undertaken to address my first research objective; to 
establish the validity and reliability of the SALES and WIHIC instruments (reported 
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in Section 3.5.1). Second, structural equation modelling (SEM) using AMOS version 
22 (Arbuckle, 2007) was conducted to address research objectives two and three, to 
examine what relationships exist between students’ motivation towards learning, self-
regulation, and perceptions of the learning environment (reported in Section 3.5.2). 
Last, to address research objective four, MANOVA/ANOVA and effect sizes were 
used to investigate whether there were differences in these relationships among 
students exposed to cooperative learning during science lessons (reported in Section 
3.5.3). 
3.5.1 Research Objective 1: Validity and Reliability of the Instruments  
In order to support research objectives two and three, it was important first to establish 
the validity and reliability of the SALES and WIHIC instruments for use with Cycle 
213 students in the UAE. To do this, the factor structure, internal consistency reliability, 
discriminant validity, and concurrent validity were examined. The results of the data 
analyses in relation to my first research objective are reported in Chapter 4. 
To examine the a priori factor structure of both the SALES and the WIHIC, the factor 
loadings for each item in the instruments were computed separately. After initial 
checks were completed to establish the multivariate normality and sampling adequacy 
of the data, exploratory factor analysis, involving principal axis factor analysis with 
oblique rotation, was conducted separately for the SALES and WIHIC instruments. 
Unlike orthogonal rotation, oblique rotation enables the factors to correlate whereas 
“using orthogonal rotation potentially results in a less useful solution where factors are 
correlated” (Osborne, 2015, p. 5). Oblique rotation was used because data involving 
humans are generally correlated (Field, 2009), and using oblique rotation enabled the 
extraction of a succinct set of relevant factors. Factor loadings were used to indicate 
how strongly each item was related to a particular factor, eigenvalues showed the 
relative importance of each factor, and the percentage of variance was used to check 
whether sufficient factors had been retained (Field, 2009).  Kaiser (1960) recommends 
each factor to have an eigenvalue greater than one, and Field (2009) suggests that 
standardised factor loadings should be greater than .40.  Therefore, the criteria for 
                                                 
13 Middle schools (grades 6 to 9) are called Cycle 2 in Abu Dhabi government schools. 
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retaining an item was that it should load at .40 or more on its own scale and less than 
.40 on all other scales. Only those items with factor loadings that met these criteria 
were retained for further analysis. 
The internal consistency reliability was used as an estimate to examine “the degree to 
which the items on a test jointly measure the same construct” (Henson, 2001, p. 177). 
The internal consistency reliability of each scale was calculated using Cronbach’s 
alpha coefficient (Cronbach, 1951), arguably the “most widely used objective measure 
of reliability” (Tavakol & Dennick, 2011, p.1). Using this measure, the higher the 
score, the more reliable the scale is considered to be (Santos, 1999), with an alpha 
value of 1 being perfectly reliable. Conventionally, to be a scale, a lenient cut-off of 
.60 is acceptable in exploratory research. For this study, scales with a reliability of at 
least .70 were considered to be satisfactory, and scales with more than .80 reliability 
were considered to be ‘good’ scales (Cohen, 1977).  Nunnally’s (1978) widely 
accepted suggestion of .70 as an acceptable reliability coefficient was used as the cut-
off for this study.  
Discriminant validity measures how items in a scale “correlate with other measures 
that are theoretically unrelated” (Ruskin et al., 2014, p. 143); the degree to which 
constructs are empirically different (Afari et al., 2013). According to Brown (2006) 
and Field (2009), oblique rotation provides a realistic representation of the 
interrelatedness of the factors within an instrument. It has been argued that whilst there 
should be a moderately strong relationship between factors, factor correlations above 
0.80 imply an overlap of concepts and poor discriminant validity (Brown, 2006; Field, 
2009). The component correlation matrix obtained from oblique rotation was used to 
establish whether discriminant validity was met in this study. 
Concurrent validity measures the extent to which scales are able to distinguish between 
different groups. It was important that the instruments used to measure students’ 
motivation, self-regulation, and perceptions of their learning environment were able to 
differentiate between different classrooms. Research has established that students’ 
motivation towards learning can be differentiated between classes (Ames, 1992; 
Meece, Glienke, & Burg, 2006; Ryan & Patrick, 2001; Tuan et al., 2005; Urdan & 
Schoenfelder, 2006; Wolters et al., 1996).  Similarly, research has established that a 
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unique feature of learning environment instruments is their ability to differentiate 
between classes (Fraser, 1998).  That is, students in the same class should, 
theoretically, have similar perceptions of the learning environment but different to 
students in other classes. To ensure that both instruments were able to distinguish 
between classes in terms of motivation, self-regulation, and perceptions of the learning 
environment, a one-way analysis of variance (ANOVA), with class membership as the 
independent variable, was computed for each scale in the SALES and modified WIHIC 
instruments. The eta2 statistic, based on the ratio of the between-group effect to the 
total amount of variance in the data (Field, 2009), provided information about the 
amount of variance attributed to class membership.  
3.5.2 Research Objectives 2 and 3: Examining the Relationships between 
Motivation, Self-Regulation, and the Learning Environment  
Three hypotheses were made with regard to examining what relationships exist 
between students’ motivation towards learning, self-regulation, and perceptions of the 
learning environment. The first was that students’ perceptions of their learning 
environment would influence motivation towards learning. The second was that the 
learning environment would also influence students’ self-regulation of effort. The third 
was that the motivation constructs of learning goal orientation, task value, and self-
efficacy would influence self-regulation. In order to assess these hypotheses, a 
research model was developed (shown in Figure 3.1) which was assessed using 
structural equation modelling (SEM).  The results of the data analyses in relation to 
my second and third research objectives are reported in Chapter 5. 
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Figure 3.1. Research model14 
The use of SEM involved three stages. First, descriptive statistics (described in Section 
3.5.2.1) were generated in order to provide information about the distribution of the 
variables (George & Mallery, 2016).  Second, confirmatory factor analysis (CFA) was 
used to assess the measurement properties of the combined SALES and WIHIC scales 
by examining convergent and discriminant validity (Section 3.5.2.2). Third, after 
assessment of the measurement model, the structural model was evaluated (Section 
                                                 
14 Each box on the left and right hand sides in the model represent the items in each construct. The 
initials preceding the item numbers represent the respective scales. 
Research Methods 
 122  
       
  
 
3.5.2.3). The CFA process is described in this section, followed by a description of 
evaluation of the structural model.  
3.5.2.1 Descriptive Statistics 
Descriptive statistics of the combined dimensions of both instruments’ scales (student 
cohesiveness, teacher support, involvement, cooperation, learning goal orientation, 
task value, self-efficacy, and self-regulation) were generated using SPSS 22. An 
important aspect of covariance-based SEM analyses is for the data to be multivariate 
normal (Byrne, 2010). Statistically, data can be assessed for univariate normality by 
obtaining the skewness and kurtosis (Hair, Black, Babin, & Anderson, 2010; 
Tabachnick & Fidell, 2013).  Kim (2013, p. 4) states that “Skewness is a measure of 
the asymmetry of the distribution of a variable and kurtosis is a measure of 
‘peakedness’ of a distribution.” West, Finch, and Curran (1995) state that in order for 
the data to be univariate normal, it needs to have skewness of < 2 and kurtosis of < 7. 
Kline (2010) recommends that an acceptable level for skewness and kurtosis indices 
is |3|  and|10|, respectively. The data were assessed for skewness and kurtosis using 
Kline’s recommendations as a guide. 
3.5.2.2 Assessment of Measurement Properties 
In SEM, the measurement model “specifies the relations between a construct and its 
observed indicators” (Henseler, Hubona, & Ray, 2016, p. 4). The measurement model 
was assessed in order to ascertain whether the research model fitted the data as well as 
to check for any violations. As a part of SEM, CFA is a means of assessing the 
measurement model by examining the internal consistency reliability, and convergent 
and discriminant validity. 
The internal consistency reliability of each scale in the measurement model was 
calculated using Cronbach’s alpha coefficient (Cronbach, 1951) with Nunnally’s 
(1978) recommendation of .70 as an acceptable reliability coefficient, as explained in 
in Section 3.5.1. Convergent validity was evaluated using composite reliability and 
average variance extracted. When using structural equation modelling, true reliability 
is often estimated using composite reliability, which includes larger estimates of true 
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reliability than when using coefficient alpha. In coefficient alpha, loadings or weights 
are required to be equal whereas when using SEM, construct loadings or weights are 
permitted to vary. This means that SEM is able to empirically evaluate and solve some 
of the limitations of coefficient alpha (Peterson, Kim, & Kozlowski, 2013). It is 
recommended that composite reliability should be at least .70 (Nunnally & Bernstein, 
1994), and this measure was used as the cut-off for my study. 
The last criterion needed to meet the expectations of convergent validity was to 
measure the average variance extracted (AVE). The AVE measures “the amount of 
variance that is captured by the construct in relation to the amount of variance due to 
measurement error” (Fornell & Larcker, 1981, p. 45). According to both Fornell and 
Larcker (1981) and Nunnally and Bernstein (1994), the AVE should be .50 or higher 
to satisfy convergent validity. Fornell and Larcker (1981) state that the AVE should 
be .50 or higher because if it is less than .50, the amount of variance due to 
measurement error is larger than the variance captured by the construct, which brings 
into doubt the validity of both the individual indicators and the construct. 
Discriminant validity assesses the degree to which the constructs are empirically 
different. It is evaluated by examining the correlation between the constructs. 
Discriminant validity is regarded as essential because without it, it is not possible to 
check whether results that confirm hypothesised structural paths are true, rather than a 
result of statistical discrepancies (Farrell, 2010). Discriminant validity was evaluated 
by calculating the square root of the average variance extracted from a construct, with 
the inter-construct correlation. As suggested by Fornell and Larcker (1981), for the 
discriminant validity to be satisfactory, the square root of the AVE for each construct 
should be higher than the correlations shared among that construct and the other 
constructs in the model. 
3.5.2.3 The Structural Model 
Once assessment of the measurement model had been confirmed, the structural model 
was then evaluated. While the measurement model describes relationships between a 
construct and its observed indicators, the structural model “specifies the relationships 
between the constructs” (Henseler et al., 2016, p. 4) and “comprises the hypothesised 
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relationship between latent constructs in the research model” (Santosa, Wei, & Chan, 
2005, p 366). The structural model was evaluated, in the first instance, by examining 
its overall goodness of fit, followed by investigating whether the variance in the 
dependent variables could be explained as measured by using the squared multiple 
correlations (R2), and finishing with establishing the statistical significance of the 
estimated path coefficients. 
According to Henseler et al. (2016), establishing the overall goodness of fit of a model 
is essential because if the model does not fit the data, then the model is not conveying 
all of the information that the data contains, resulting in questionable conclusions 
being made. In order to examine the goodness of fit for the structural model, several 
indices were used, as recommended by Harrington (2009) and Kline (2010). While the 
model chi-square (𝜒2) was the first fit index to be developed and is usually reported 
in CFA research, when evaluating model fit, other indices are often depended on 
(Brown, 2006). As advised by Brown (2006), fit indices were chosen from each of the 
three categories of indices they are generally grouped in: absolute fit, parsimonious, 
and comparative indices. This recommendation is made because indices in each of 
these categories provide different information. In addition to the model chi-square 
(𝜒2), the standardised root means square residual (SRMR) was another absolute fit 
index that was included to measure how well the model reproduces the data (Teo, 
Ursavas, & Bahcekapili, 2012). The root mean square error of approximation 
(RMSEA) was selected from parsimonious indices because it takes the complexity of 
the model into account (Brown, 2006). Two comparative indices were selected to 
assess the structural model in relation to a more restrictive baseline model (Brown, 
2006): the comparative fit index (CFI) and the Tucker-Lewis index (TLI).  
Once good model fit was established, the next stage was to determine whether the 
research model had the ability to explain the variance in the dependent variables. In 
order to ensure the confirmatory power of the hypothesised relationships, the 
coefficient of determination (R2) of the endogenous constructs was examined. 
According to Falk and Miller (1992), the R2 value for each endogenous variable needs 
to be higher than 0.10 so as to ensure that the latent construct is deemed adequate. The 
higher the squared multiple correlation, the greater the joint explanatory power of the 
hypothesised antecedents (Diamantopoulos & Siguaw, 2000). 
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Finally, Analysis of Moment Structure (AMOS) was used to examine the hypothesised 
relationships in the research model.  The strengths of the relationships between the 
independent variables (learning environment scales) and the dependent variables 
(motivation and self-regulation scales) are indicated by the estimation of the path 
coefficients. The path coefficients in the structural model represent standardised 
regression coefficients. To test the hypotheses, the p-value and the path coefficient 
were calculated. In AMOS, the critical ratio (or t-value) can be used to determine the 
significance of the estimated parameters. In order for relationships to be statistically 
significant, the critical value for each relationship needs to be greater than ±1.96. To 
establish a significant causal link between variables, the path coefficient needs to be 
greater than 0.05 (Hair et al., 2010; Shipley, 2000). 
This section described the data analyses involved in the second research objective of 
this study: examining what relationships exist between students’ motivation towards 
learning, self-regulation, and perceptions of the learning environment. The next 
section describes the analyses used to address the fourth research objective of my 
study. 
3.5.3 Research Objective 4: Investigating the Differences between Students in 
Classes with Teachers Identified as Effectively Implementing Cooperative 
Learning and Students Not in Such Classes 
The last objective of this study was to investigate whether there was a difference in 
students’ motivation towards learning, self-regulation, and perceptions of the learning 
environment between classes with teachers identified as effectively implementing 
cooperative learning practices and classes that did not have such teachers. In order for 
this objective to be addressed, it was essential that the selection of the sample was 
purposive (as described in Section 3.2). As far as possible, the only difference between 
the two groups in the sample was that one group was exposed to effective cooperative 
learning practices while the other group was not. In all other ways, both groups in the 
sample were similar in terms of ability, age, grade level, and background. The class 
selection process is explained in Section 3.2.1.  
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For the sample of 338 students, the statistical significance of the differences between 
the two groups (175 students in classes exposed to cooperative learning and 163 
students in classes that were not) was explored using multivariate analysis of variance 
(MANOVA), involving multiple outcome variables (Huberty & Morris, 1989), as this 
allows several dependent variables to be analysed simultaneously. Because the 
multivariate test yielded significant results overall for the set of eight dependent 
variables using Wilks’ lambda criterion, the univariate analysis of variance (ANOVA), 
involving a single outcome variable (Huberty & Morris, 1989), was interpreted 
separately for each of the eight scales. The ANOVA was used to “clarify the meaning 
of significant discriminators [and] to explain the results of the MANOVA” (Huberty 
& Morris, 1989, p. 302). 
Whereas MANOVA was used to investigate the statistical significance of differences 
between two groups, effect size was used to describe the magnitude or educational 
importance of those differences, as recommended by Cohen (1992) and Sullivan and 
Feinn (2012). Sullivan and Fein (2012) suggest that the absolute effect size is “the 
difference between the average, or mean, outcomes in two different intervention 
groups” (p. 279). Researchers have argued that effect size is the key finding of a 
quantitative study because while a p value indicates that an effect exists, the effect size 
provides a more interpretable, quantitative description of the size of that effect  (Fritz, 
Morris, & Richler, 2012; Sullivan & Feinn, 2012). Effect size has generally been 
considered small if the values are between 0.10 to 0.29, medium with values between 
0.30 to 0.49, and large between 0.50 and 1 (Cohen, 1992; Hattie, 2015; Kline, 2010). 
However, in their empirical analysis of Cohen’s (1992) guidelines, Gignac and 
Szodorai (2016) argue that effect sizes greater than 0.50 represent fewer than 3% of 
cases and that “normative guidelines should be closer to 0.10, 0.25, and 0.35, 
respectively” (p. 76). For the purposes of this study, the widely accepted Cohen’s 
(1992) effect size guidelines were used. 
3.6 Ethical Considerations 
Prior to designing and implementing this study, consideration was given to several 
ethical issues that might potentially arise when using the questionnaire method in the 
context within which the study took place. There were also times during the data 
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collection period when reflection on ethical considerations was needed in order to 
ensure that the ethical nature of the study was not compromised.  This section outlines 
the protocols conducted to ensure that the practices involved in this study were ethical. 
3.6.1 Permissions, Informed Consent, and Confidentiality 
First, ethics approval was gained by the Human Research Ethics Committee of Curtin 
University. A copy of ethics approval from the university is provided in Appendix 6. 
Once this was received, permission was sought and given from the Abu Dhabi 
Education Council (ADEC) to conduct this research within selected government 
schools in the Abu Dhabi Emirate, a copy of which can be found in Appendix 7. This 
email correspondence was also sent to principals of all schools in the Abu Dhabi 
region, with the explanation that their school may be approached with a request to 
conduct research in their school. 
Once these permissions were received, I contacted the science education advisors who 
were working in schools with the teachers who had been identified for the study (see 
Section 3.2.2). I asked the education advisors to organise an introductory meeting with 
the principals of these schools. The purpose of the research, together with 
administration instructions for the questionnaire, were explained at this meeting. A 
letter of introduction, translated into Arabic, was provided at every meeting, which 
explained the purpose and principles behind the study as well as how ethical integrity 
was to be maintained.  All principals agreed for this study to be undertaken, and 
permission was given to meet with the teachers.  
At the teacher meetings, the purpose and procedure of the study was again explained 
and opportunities provided for questions.  The importance of non-bias to the validity 
of the research was emphasised, together with the need to receive authentic responses 
from students. To achieve this, permission was sought and received to administer the 
questionnaire personally in order to ensure consistency of message and administration. 
Informed consent, according to Anderson (1998), is “the most fundamental principle 
for ethical acceptability” (p.18).  Written permission was sought from all potential 
stakeholders prior to initiating this study. Part of the ethical standard of informed 
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consent involves providing a statement that participation is voluntary, that participants 
should not feel obliged to participate in any way, and that they can withdraw from the 
study at any time (Anderson, 1998).  The introductory letter provided to principals and 
teachers, as well as the consent form given to parents, reiterated the optional nature of 
the study. In addition, when the survey was conducted, students were again informed 
that participation was optional.  A copy of the introductory letters provided to 
principals and teachers can be found in Appendices 7 and 8 respectively, and the parent 
consent form can be found in Appendix 9. 
Confidentiality and security of the research data were maintained in the following 
ways.  First, all survey responses were numerically coded with each grade, class, and 
teacher receiving a specific unidentifiable number. These codes were kept separate 
from the collected data, thus ensuring anonymity of all participating schools, teachers, 
and students. Second, access to the research data was restricted to myself and my PhD 
supervisor. Last, teachers were not present when the survey was implemented and, 
therefore, could not observe how their students were responding to the questionnaires. 
Following these steps allowed absolute confidentiality to be maintained throughout the 
data collection and entry processes. 
3.6.2 Language Considerations 
Conducting a study in a country where English is a second language demands 
consideration as to how to avoid the potential risk to students if either developmentally 
or culturally inappropriate language was used within the questionnaire. This was 
addressed by careful reading of the language used in both the SALES and the modified 
WIHIC instruments, and then, during the translation process, making sure that there 
was no language that may have been appropriate in English, but would not be 
appropriate when translated into Arabic. The use of back-translation was particularly 
helpful in this regard to ensure appropriateness of language. In-depth and honest 
consultation with the translators resulted in all language within the questionnaire being 
developmentally and culturally appropriate. 
As this study was conducted in an Arabic speaking country, there were obvious 
language barriers to be overcome. All information involved in gaining informed 
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consent was translated.  A translated version of the questionnaire was included in the 
documentation that was hand delivered to all principals involved in the study so that 
they could be fully informed as to the nature of the questions that students would be 
asked. As explained in Section 3.3.3, the questionnaire itself was subjected to rigorous 
scrutiny during the translation and back-translation processes. 
3.6.3 Cost/Benefits Ratio for the Study 
A final ethical consideration involved an examination of the costs and benefits of this 
study. According to Cohen, Manion, and Morrison (2007), it is important to have a 
balance between a researcher’s pursuit of the truth and potential threats to participants’ 
rights and values as a result of subsequent research. In order to reduce potential costs 
to both the student participants and teachers affected by the study, considerable effort 
was made to ensure minimal disruption to teaching and learning time. For example, 
the school year was coming to a close at the time of data collection for this study, and 
teachers were under pressure to complete curriculum requirements prior to exams. This 
pressure was alleviated in two ways. First, the data collection period was postponed 
for two weeks to allow for increased teaching time, and second, wherever possible, 
classes were selected to complete the survey during periods when they were having a 
substitute teacher due to their subject teacher being absent. This involved some 
rearranging on my part, but it was important for the costs to the participants and others 
affected by the study to be reduced wherever possible. 
Steps taken to ensure anonymity and confidentiality of the data protected the students 
from any potential negative consequences from responding honestly in the 
questionnaire. The potential cost to teachers was also eliminated as they could not be 
identified as a ‘poor’ teacher. Careful consideration of language and/or cultural 
propriety was intended to avoid causing students social or emotional harm as a result 
of participating in this study. 
There were also two potential benefits of this study. First, students were receiving an 
opportunity to express their views, possibly for the first time, about the teaching and 
learning strategies they were experiencing in their science lessons. When students were 
asked how they felt about completing a survey such as the one in the study, they 
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expressed their appreciation for the opportunity to give their opinion about how they 
learn and perceive their learning environment. Second, the findings of this study will 
be reported back to ADEC, which may result in positive changes being made in the 
science curriculum. 
Overall, it was considered that the cost/benefits ratio regarding this study were 
acceptable. It was concluded that the benefits of this study outweighed the potential 
costs that may occur as a result of its implementation.  
3.7 Chapter Summary 
The purpose of my study was firstly to examine the influence of the learning 
environment on students’ motivation and self-regulation, and secondly, to investigate 
differences in motivation, self-regulation and learning environment perceptions.  This 
chapter has presented a detailed account of the research methods used to address the 
four research objectives of my study (Section 3.1), the hypotheses, and the research 
model (both found in Section 3.5.2). The sample for this study consisted of 338 female 
students in grades 6 to 9 and was derived from the identification of teachers’ efficacy 
regarding the implementation of cooperative learning. Information with regard to the 
sample for my study is provided in Section 3.2. 
The data were collected using two instruments. The Students’ Adaptive Learning 
Engagement Survey (SALES) was used to assess students’ motivation and self-
regulation, and a modified version of What Is Happening In this Class (WIHIC) was 
used to assess students’ perceptions of the learning environment (described in Sections 
3.3.1 and 3.3.2, respectively). Both instruments were translated and back-translated 
(described in Section 3.3.3). The translated instruments were then pilot tested with two 
classes of students before the implementation of the main survey began (described in 
Sections 3.4.1 and 3.4.2, respectively). 
To address the second and third research objectives of my study (outlined in Section 
3.1), it was necessary to first ensure that the SALES and modified WIHIC instruments 
were sufficiently valid and reliable when translated for use in the UAE (research 
objective 1). These analyses involved the examination of the a priori factor structure 
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of both instruments, followed by exploratory factor analysis. Principal axis factor 
analysis was used to establish the factor structure. To establish internal consistency 
reliability, Cronbach alpha was calculated for each scale in both instruments. 
Discriminant validity was established through the comparison of the square root of the 
average variance extracted with the inter construct correlation. Finally, in order to 
determine if the instruments were sufficiently able to distinguish between classes, a 
one-way analysis of variance (ANOVA) was used to establish concurrent validity.  
To examine what relationships exist between students’ motivation towards learning, 
self-regulation, and perceptions of the learning environment (research objectives 2 and 
3), a research model was developed (Figure 3.1). This model was based on the 
hypotheses that a) students’ perceptions of their learning environment would influence 
their motivation towards learning and self-regulation, and that b) the motivation 
constructs of learning goal orientation, task value, and self-efficacy would influence 
students’ self-regulation of effort. 
Data analysis involved the generation of descriptive statistics to establish univariate 
normality. This was achieved by confirming that the skewness and kurtosis measures 
fell within acceptable guidelines (Section 3.5.2.1). Following this, confirmatory factor 
analysis as a part of structural equation modelling was used to assess the measurement 
properties and research model by establishing internal consistency reliability, and 
convergent and discriminant validity (Section 3.5.2.2). Next, in Section 3.5.2.3, the 
structural model was evaluated through the examination of the overall goodness of fit 
including an explanation of the variance in the dependent variables using the squared 
multiple correlations (R2). Finally, the hypothesised relationships in the research 
model were examined by calculating the p-value and estimation of the path 
coefficients.  
The fourth research objective of my study sought to establish whether there would be 
differences in students’ motivation, self-regulation, and perceptions of the learning 
environment between students in classes with teachers identified as effectively 
implementing cooperative learning practices and those not in such classes. To examine 
this hypothesis, Multivariate Analysis of Variance was used, followed by univariate 
Analysis of Variance. 
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Finally, Section 3.6 describes the ethical decisions and considerations that were made 
prior to, during, and after the implementation of the surveys. The next chapter presents 
the results and an analysis of the questionnaire data collected using the adapted SALES 
and WIHIC questionnaires.  
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Chapter 4  
RESULTS – VALIDATION OF INSTRUMENTS 
In this chapter, evidence is provided to support the validity and reliability of the two 
instruments used in this study to address my first research objective:  
To establish the validity and reliability of two surveys when modified and 
translated for use in the United Arab Emirates (UAE) to assess students’ 
motivation towards learning, self-regulation, and perceptions of the learning 
environment. 
Exploratory factor analysis was used to examine the factor structure, internal 
consistency reliability, discriminant validity, and concurrent validity for both 
instruments: the SALES and the modified WIHIC. The chapter is set out in the 
following way: 
 Validity and reliability of the SALES questionnaire (Section 4.1); 
 Validity and reliability of the modified WIHIC questionnaire (Section 4.2); 
and 
 Chapter summary (Section 4.3). 
4.1 Validity and Reliability of the SALES Questionnaire 
To provide evidence to support the validity and reliability of the SALES questionnaire, 
the factor structure (reported in Section 4.1.1), internal consistency reliability (reported 
in Section 4.1.2), discriminant validity (reported in Section 4.1.3), and concurrent 
validity (reported in Section 4.1.4) were examined. 
4.1.1 Factor Structure for the SALES 
As explained in Chapter 3, Section 3.5.1, in order to examine the a priori factor 
structure for the SALES, the factor loadings for each item in the SALES were 
computed. First, the multivariate normality and sampling adequacy of the data were 
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tested. Bartlett’s test of sphericity indicated that χ2 = 5918.798, and this value was 
statistically significant (p<.001). The Kaiser-Maiyer-Olkin measure of adequacy was 
high (.955), confirming that the data was appropriate for further analysis. Principal 
axis factor analysis with oblique rotation involving the 32 items extracted the four a 
priori sets of factors of learning goal orientation, task value, self-efficacy, and self-
regulation. All items loaded .40 or higher for their own scale and below .40 on all other 
scales with one exception (item 24 for the self-efficacy scale, which was removed for 
all subsequent analyses). The results of the oblique rotation, detailing the factor 
loadings for individual items of the SALES as well as the eigenvalues and percentage 
of variance for each SALES scale, are reported in Table 4.1.  
The eigenvalues, reported at the bottom of Table 4.1 (see p. 135), ranged from 1.20 to 
13.01; all were greater than 1, as recommended by Kaiser (1960). The percentage of 
variance ranged from 3.88% to 41.99% for different SALES factors with a total 
percentage of variance of 57.88% (also reported at the bottom of Table 4.1 on p.135).  
4.1.2 Internal Consistency Reliability for the SALES 
The Cronbach alpha reliability coefficient was calculated for each SALES scale in 
order to provide an index of internal consistency reliability; to measure the extent to 
which each item in a scale assessed the same construct. The Cronbach alpha 
coefficients, reported in Table 4.2, ranged from .842 to .914. Given Cohen’s (1977) 
cut-off of .80 for a ‘good’ scale, these coefficients were all considered to be ‘good,’ 
confirming the internal reliability for each SALES scale when used with this sample. 
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Table 4.1 Factor loading, eigenvalue and percentage of variance for the SALES  
Item 
Factor loading 
Learning goal 
orientation 
Task value Self-efficacy Self-regulation 
1 0.753    
2 0.737    
3 0.721    
4 0.791    
5 0.776    
6 0.744    
7 0.803    
8 0.545    
9  0.655   
10  0.795   
11  0.691   
12  0.677   
13  0.577   
14  0.646   
15  0.752   
16  0.553   
17   0.699  
18   0.753  
19   0.792  
20   0.527  
21   0.468  
22   0.485  
23   0.553  
25    0.550 
26    0.700 
27    0.579 
28    0.709 
29    0.672 
30    0.670 
31    0.549 
32    0.532 
     
Eigenvalue 13.018 1.623 1.200 2.102 
% Variance 41.992 5.236 3.872 6.782 
N=338 students in 16 classes 
Factor loadings smaller than 0.40 have been omitted 
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Table 4.2 Internal consistency reliability (Cronbach alpha) for the SALES scales 
Scale Number  of   items Cronbach alpha 
Learning goal orientation 8 0.914 
Task value 8 0.898 
Self-efficacy 7 0.875 
Self-regulation 8 0.842 
N= 338 students in 16 classes 
 
4.1.3 Discriminant Validity for the SALES 
To evaluate the extent to which each of the scales was empirically different, 
discriminant validity was assessed. As explained in Chapter 3, Section 3.5.1, oblique 
rotation was used in order to understand the interrelatedness of the factors within the 
SALES instrument. The component correlation matrix, obtained from oblique rotation, 
is reported in Table 4.3. These results show that all of the correlations were below .80, 
with the highest correlation being .546, therefore fulfilling the requirements of 
discriminant validity. 
Table 4.3 Component correlation matrix for the SALES scales 
Scale 
Learning goal 
orientation 
Task value Self-efficacy Self-regulation 
Learning goal 
orientation 
-    
Task value .496 -   
Self-efficacy .546 .457 -  
Self-regulation .439 .524 .434 - 
N=338 students in 16 classes 
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4.1.4 Concurrent Validity for the SALES 
The theoretical claim that levels of student motivation among classes can be 
differentiated, has been supported by research evidence (Ames, 1992; Meece et al., 
2006; Ryan & Patrick, 2001; Tuan et al., 2005; Urdan & Schoenfelder, 2006; Wolters 
et al., 1996). The concurrent validity of the constructs within the SALES was 
established by using one way analysis of variance (ANOVA) in order to investigate 
the ability of each scale to differentiate between different classes. The results, reported 
in Table 4.4, indicate that the eta2 value ranged from .117 to .147 for individual scales 
and was statistically significant (p<0.001) for all four scales, supporting the concurrent 
validity of the SALES instrument. 
Table 4.4 The ability to differentiate between classes (ANOVA results) for the SALES 
scales 
Scale ANOVA results (eta2) 
Learning goal orientation 0.117** 
Task value 0.141** 
Self-efficacy 0.147** 
Self-regulation 0.137** 
N=338 students in 16 classes 
** p <0.01 
 
4.2 Validity and Reliability for the Modified WIHIC Questionnaire 
To provide evidence supporting the validity and reliability for the modified WIHIC 
questionnaire, the factor structure (reported in Section 4.2.1), internal consistency 
reliability (reported in Section 4.2.2), discriminant validity (reported in Section 4.2.3), 
and concurrent validity (reported in Section 4.2.4), were examined. 
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4.2.1 Factor Structure for the Modified WIHIC 
To examine the a priori factor structure for the modified WIHIC, the factor loadings 
for each item were computed. As explained in Chapter 3, first the multivariate 
normality and sampling adequacy of the data were tested. Bartlett’s test of sphericity 
indicated that χ2 = 5834.419 and that this value was statistically significant (p <.001). 
The Kaiser-Maiyer-Olkin measure of adequacy was high (.913), which confirmed that 
the appropriateness of the data was appropriate for further analysis. Once the factor 
structure was established, in order to provide evidence to support factorial validity of 
the modified WIHIC, exploratory factor analysis was carried out to extract salient 
factors.  Principal axis factor analysis with oblique rotation involving the 32 items 
extracted four succinct sets of factors; student cohesiveness, teacher support, 
involvement, and cooperation. These results are reported in Table 4.5, which details 
the factor loadings, eigenvalues, and the percentage of variance. As recommended by 
Field (2009), each item had a factor loading of at least .40 on its own scale and less 
than .40 on any other scale. All items were therefore retained.  The results showed that 
the eigenvalues for all of the scales range from 1.75 to 9.68. As each factor was greater 
than 1—as recommended by Kaiser (1960)—every scale was deemed satisfactory. The 
percentage of variance ranged from 5.475 to 30.275 for all four factors with a total 
percentage of variance of 56.67% (found at the bottom of Table 4.5). 
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Table 4.5 Factor loading, eigenvalue, and percentage of variance for the modified WIHIC  
Item 
Factor loading 
Student cohesiveness Teacher support Involvement Cooperation 
1 0.851    
2 0.779    
3 0.828    
4 0.877    
5 0.787    
6 0.488    
7 0.761    
8 0.540    
9  0.717   
10  0.850   
11  0.790   
12  0.824   
13  0.809   
14  0.642   
15  0.729   
16  0.710   
17   0.461  
18   0.645  
19   0.413  
20   0.523  
21   0.695  
22   0.779  
23   0.638  
24   0.671  
25    0.608 
26    0.572 
27    0.763 
28    0.819 
29    0.728 
30    0.717 
31    0.604 
32    0.483 
Eigenvalue 4.695 1.999 1.752 9.688 
% Variance 14.673 6.247 5.475 30.275 
N=338 students in 16 classes 
Factor loadings lower than 0.40 have been omitted 
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4.2.2 Internal Consistency Reliability for the Modified WIHIC 
As with the SALES, to provide an index of internal consistency reliability, the 
Cronbach alpha reliability coefficient was calculated for each modified WIHIC scale 
to measure how well each item in a scale assessed the same construct. The Cronbach 
alpha reliability coefficient for each scale, reported in Table 4.6 ranged from .852 to 
.908, falling well within the ‘good’ reliability range of more than .80 as recommended 
by Cohen (1977) and attesting the internal consistency reliability of the four modified 
WIHIC constructs when used with this sample. 
Table 4.6 Number of items per scale and internal consistency reliability (Cronbach alpha) 
for the modified WIHIC scales 
Scale Number  of   items Cronbach alpha coefficient 
Student cohesiveness 8 0.894 
Teacher support 8 0.908 
Involvement 8 0.852 
Cooperation 8 0.862 
N=338 students in 16 classes 
**p<0.001 
4.2.3 Discriminant Validity for the Modified WIHIC 
As with the SALES, discriminant validity was assessed to ensure that each of the scales 
in the modified WIHIC was empirically different from the others in the instrument. 
Table 4.7 reports the component correlation matrix, obtained by oblique rotation of the 
factors within the modified WIHIC. All of the correlations were below .80, with the 
highest correlation being .429. These results therefore met the requirements of 
discriminant validity. 
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Table 4.7 Component correlation matrix for the modified WIHIC scales 
Scale Student cohesiveness Teacher support Involvement Cooperation 
Student cohesiveness -    
Teacher support 0.429 -   
Involvement 0.293 0.056 -  
Cooperation 0.391 0.257 0.390 - 
N= 338 students in 16 classes 
 
4.2.4  Concurrent Validity for the Modified WIHIC 
In order to assess the extent to which each construct was able to distinguish between 
those groups that it was expected to distinguish (the different classes of students in the 
sample), concurrent validity was assessed using a one-way analysis of variance 
(ANOVA). The ANOVA results, reported in 
Table 4.8, show that the eta2 value was statistically significant (p<0.001) for three of 
the four WIHIC scales; the involvement scale being the exception. This suggests that 
the student cohesiveness, teacher support, and cooperation scales in the modified 
WIHIC differentiated significantly between classes, thus establishing that the 
concurrent validity of these three scales was supported.  
Results – Validation of Instruments 
 142  
       
  
 
Table 4.8 The ability to differentiate between classes (ANOVA results) for the modified 
WIHIC scales 
Scale ANOVA results (Eta2)* 
Student Cohesiveness 0.117*** 
Teacher Support 0.280*** 
Involvement 0.066 
Cooperation 0.081** 
N= 328 students in 15 classes 
** p<0.05 *** p•0.001 
The eta2 statistic is the ratio of the between group effect to the total amount of variance 
4.3 Chapter Summary  
In this chapter, evidence has been provided to support the reliability and validity of the 
SALES and modified WIHIC instruments when used in the UAE context. As such, the 
chapter serves to address the first research objective: to establish the reliability and 
validity of the SALES and WIHIC instruments when modified and translated for use 
in the UAE to assess students’ motivation towards learning, self-regulation, and 
perceptions of the learning environment. Separate data analyses for the SALES and 
modified WIHIC questionnaires were conducted in order to establish the factor 
structure, internal consistency reliability, and discriminant validity for both 
instruments.  
Multivariate normality, using Bartlett’s test of sphericity, and sampling adequacy, 
using the Kaiser-Maiyer-Olkin measure of adequacy, was established for the SALES 
instrument. The factor structure for the SALES was examined using principal axis 
factor analysis with oblique rotation. This analysis indicated that all of the items, with 
one exception, had factor loadings of at least .40 (item 24 for the self-efficacy scale 
was removed from all further analysis). All subsequent items loaded under their own 
factor but not on any other factor. The lowest eigenvalue for any scale in the SALES 
was 1.20. The total percentage of variance accounted for was 57.88%. The Cronbach 
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alpha reliability for the different SALES scales ranged from .842 to .914, indicating a 
high level of internal consistency. The scales were found to have satisfactory 
discriminant validity, with all correlations being below the recommended level of .80 
(Brown, 2006). Finally, the ANOVA results indicated that students’ responses to each 
scale were statistically significant (p<0.001), thereby supporting the concurrent 
validity. The results of the above analyses provided support for the reliability and 
validity of the SALES when used with this sample. 
As with the SALES, multivariate normality was established for the modified WIHIC. 
The results of the principal axis factor analysis with oblique rotation indicated that all 
of the items had factor loadings of at least .40 on their a priori scales and less than .40 
on all others. The lowest eigenvalue for any of the scales in the modified WIHIC was 
1.752. The total percentage of variance was 56.67%. The Cronbach alpha reliability 
for the WIHIC ranged from .852 to .908, indicating a high level of internal consistency. 
Satisfactory discriminant validity was established; there was a moderate relationship 
between the scales, as recommended by Field (2009). The correlations were all below 
the recommended level of .80 (Brown, 2006). Concurrent validity was established as 
each scale had eta2 values that were statistically significant (p<0.001).  
The results of the exploratory factor analysis, reported in this chapter, suggest that the 
SALES and modified WIHIC instruments were valid and reliable when used to 
measure the aspects of motivation, self-regulation, and perceptions of the learning 
environment being investigated in this study. The scales from both of these instruments 
were found to measure distinct characteristics of the influence of the learning 
environment on students’ motivation and self-regulation.  
The following chapter describes the results of the data analyses undertaken to 
investigate my second research objective: to examine what relationships exist between 
students’ motivation, self-regulation, and perceptions of the learning environment, and 
my third research objective: whether differences exist between students’ motivation 
towards learning, self-regulation, and perceptions of the learning environment in 
classes with teachers identified as effectively implementing cooperative learning 
practices and classes that did not have such teachers. 
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Chapter 5  
RESULTS – STRUCTUAL EQUATION MODELLING AND 
MULTIVARIATE ANALYSIS OF VARIANCE 
In this chapter, the results for the second, third, and fourth objectives of this study are 
reported. Firstly, analyses were conducted in order to examine whether support existed 
for the hypothesised model; that relationships exist between students’ motivation 
towards learning, self-regulation and perceptions of the learning environment 
(research objectives 2 and 3). The analyses for the fourth research objective, involving 
multivariate analysis of variance (MANOVA), univariate analysis of variance 
(ANOVA), and effect size, were undertaken to investigate whether there were 
differences between students’ motivation towards learning, self-regulation and 
perceptions of the learning environment in classes with teachers identified as 
effectively implementing cooperative learning strategies compared with classes that 
did not have such teachers. The chapter is organised under the following headings: 
 Relationships between motivation, self-regulation, and learning 
environment perceptions (Section 5.1); 
 Differences between classes: Students’ motivation, self-regulation and 
learning environment perceptions (Section 5.2); and 
 Chapter summary (Section 5.3). 
5.1 Examining the Relationships between Motivation, Self-Regulation and 
Learning Environment Perceptions 
This section reports the data analyses undertaken to investigate whether the 
hypothesised relationships developed in the research model (as illustrated in Chapter 
3, Section 3.5.2) were supported.  Descriptive statistics, undertaken to establish 
univariate normality, are reported (Section 0). Next, confirmatory factor analysis 
undertaken to assess the measurement model is reported (Section 5.1.2). After this, 
data analyses to establish convergent validity is reported (Section 5.1.3), followed by 
discriminant validity (Section 5.1.4). This is followed by a report of the data analyses 
undertaken to evaluate the structural model (Section 5.1.5). Confirmation of the 
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research model is then reported (Section 5.1.6), followed by the results of testing the 
hypotheses (Section 5.1.7), including the findings with regard to the influence of the 
learning environment on students motivation and self-regulation (Section 5.1.7.1) and 
the influence of motivation on students’ self-regulation (Section 5.1.7.2). 
5.1.1 Descriptive Statistics 
Descriptive statistics, related to the dimensions within both of the surveys (student 
cohesiveness, teacher support, involvement, cooperation, learning goal orientation, 
task value, self-efficacy, and self-regulation), were generated using SPSS 22. These 
results, reported in Table 5.1, show that the means for each scale were higher than the 
mid-point of 3.00, as recommended by Kline (2010). The skewness indices for all of 
the scales ranged between -2.07 and -0.61, and the kurtosis indices ranged between -
0.34 and 4.67. These results were considered to be acceptable as they were < 2 and < 
7, respectively, as recommended by West, Finch, and Curran (1995). The standard 
deviations ranged between 0.77 and 1.06, demonstrating a narrow spread around the 
skewness and kurtosis. Given that all of the indices fell within acceptable levels for 
both skewness and kurtosis, the data was considered univariate normal, an important 
requirement of co-variance based statistics. 
Table 5.1 Mean, standard deviation, skewness and kurtosis 
Constructs Items Mean SD Skewness Kurtosis 
Student 
cohesiveness 
8 4.34 0.79 -2.07 4.67 
Teacher support 8 3.61 1.06 -0.68 -0.34 
Involvement 8 3.70 0.82 -0.61 -0.08 
Cooperation 8 4.01 0.82 -1.17 1.38 
Learning goal 
orientation 
8 4.20 0.81 -1.82 3.73 
Task value 8 3.85 0.84 -1.00 0.78 
Self-efficacy 8 3.80 0.79 -0.92 0.79 
Self-regulation 8 3.93 0.77 -0.88 1.31 
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5.1.2 Assessing the Measurement Model 
As a part of SEM, confirmatory factor analysis (CFA) can be used to assess the 
measurement model by investigating the relationships between items and scales 
(Harrington, 2009). As explained in Chapter 3, Section 3.5.2.2, CFA differs to 
exploratory factor analysis as it analyses all of the items from the instruments used in 
the research model within one regression model. This enables all of the items to be 
analysed simultaneously. In order to determine that the factor structure was valid and 
reliable for SEM purposes, construct validity was assessed by investigating the 
convergent and discriminant validity. Convergent validity was evaluated using internal 
consistency reliability, composite reliability and average variance extracted. These 
results are reported in Table 5.2. 
5.1.3 Convergent validity for the measurement model 
Convergent validity was evaluated using average variance extracted, and composite 
reliability.  Average variance extracted values ranged from .51 to .57, higher than the 
value of >.50, as recommended (Fornell & Larcker, 1981; Hair et al., 2010; Nunnally 
& Bernstein, 1994). The composite reliability ranged from .89 to .91, indicating strong 
reliability as these exceeded the recommended criterion of greater than .60 as 
recommended (Bagozzi & Yi, 1990; Fornell & Larcker, 1981). The internal 
consistency reliability of the measurement model was calculated using Cronbach’s 
alpha coefficient (Cronbach, 1951). Using Nunnally’s (1978) recommendation for 
alpha scales having a reliability of at least .70, internal consistency reliability was 
achieved as the alpha value for the measurement properties ranged from .84 to .91. 
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 Table 5.2 Results of the measurement model: Standardised factor loadings, average 
variance extracted, composite reliability and Cronbach’s alpha 
Latent variable Item Standardised factor 
loadings 
Average 
variance 
extracted 
Composite 
reliability 
Cronbach’s 
alpha 
Learning goal    .57 .91 .91 
orientation LGO1 .71    
 LGO2 .70    
 LGO3 .77    
 LGO4 .76    
 LGO5 .85    
 LGO6 .77    
 LGO7 .80    
 LGO8 .68    
Task value   .52 .90 .90 
 TV9 .60    
 TV10 .69    
 TV11 .80    
 TV12 .79    
 TV13 .77    
 TV14 .78    
 TV15 .67    
 TV16 .66    
Self-efficacy   .52 .89 .89 
 SE17 .70    
 SE18 .68    
 SE19 .65    
 SE20 .71    
 SE21 .73    
 SE22 .80    
 SE23 .74    
 SE24 .72    
Self-regulation   .51 .89 .84 
 SR25 .72    
 SR26 .68    
 SR27 .73    
 SR28 .75    
 SR29 .66    
 SR30 .76    
 SR31 .62    
 SR32 .80    
Student  
cohesiveness 
  
 
.53 
 
.90 
 
.89 
 SC33 .79    
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Latent variable Item Standardised factor 
loadings 
Average 
variance 
extracted 
Composite 
reliability 
Cronbach’s 
alpha 
 SC34 .71    
 SC35 .84    
 SC36 .85    
 SC37 .73    
 SC38 .54    
 SC39 .75    
 SC40 .53    
Involvement    .55 .91 .85 
 I49 .82    
 I50 .86    
 I51 .70    
 I52 .79    
 I53 .71    
 I54 .70    
 I55 .70    
 I56 .64    
Teacher support   .54 .90 .91 
 TS41 .66    
 TS42 .79    
 TS43 .77    
 TS44 .81    
 TS45 .80    
 TS46 .64    
 TS47 .65    
 TS48 .73    
Cooperation   .53 .90 .86 
 C57 .81    
 C58 .73    
 C59 .77    
 C60 .71    
 C61 .72    
 C62 .73    
 C63 .66    
 C64 .69    
Note: * Indicates an acceptable level of reliability or validity 
AVE: Average variance extracted = the sum of the squared standardised factor loadings divided by number of 
factors of the underlying constructs.   
𝐶𝑅: 𝐶𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑒 𝑅𝑒𝑙𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑦 =  
(∑ 𝜆𝑖
𝑛
𝑖=1 )
2
(∑ 𝜆𝑖
𝑛
𝑖=1 )
2
+  (∑ 𝛿𝑖
𝑛
𝑖=1 )
 
Where 𝜆𝑖 = the standardized factor loading for the indicators on the observed variable. 
 𝛿𝑖 = the measurement error of each indicator. 
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5.1.4 Discriminant validity for the measurement model 
 Discriminant validity for the measurement model was evaluated by comparing the 
square root of the average variance extracted from a construct, with the inter construct 
correlation. Both of these figures are reported in Table 5.3, with the average variance 
extracted shown in brackets. This result established discriminant validity as these 
numbers were all higher than the correlations reported in brackets, in bold, on the 
diagonal. The results indicate that that the square root of the average variance extracted 
from a construct were all higher than the correlations shared among the constructs and 
other constructs in the model; the requirements of discriminant validity. 
Table 5.3 Discriminant validity for the measurement model 
Constructs LGO TV SE SR SC TS I C 
LGO (.75)        
TV .68** (.72)       
SE .61** .64** (.72)      
SR .60** .61** .70** (.71)     
SC .27** .26** .32** .35** (.73)    
TS .21** .32** .35** .42**    .08 (.73)   
I .26** .34** .38** .42** .35** .53** (.74)  
C .26** .36** .37** .43** .51** .36** .57** (.73) 
Note: ** p < .01 
The bold elements in the main diagonal are the square roots of the AVE and the off-diagonal elements are the 
shared variance (factors’ correlations). 
5.1.5 The Structural Model 
After the assessment of the measurement model, the structural model was evaluated in 
terms of the: 
5. Overall goodness-of-fit; 
6. The ability to explain the variance in the dependent variables, measured by 
using the squared multiple correlations (R2); and 
7. The statistical significance of the estimated path coefficients. 
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As explained in Chapter 3, Section 3.5.2.3, good model fit was evaluated using the 
following indices as recommended by Harrington (2009) and Kline (2010): Chi-
square 𝜒2; Tucker-Lewis index (TLI); comparative fit index (CFI); Incremental Index 
of Fit (IFI); root mean square error of approximation (RMSEA); and standardized root 
mean square residual (SRMR). Table 5.4 illustrates the structural model goodness-of-
fit. The chi-square test was non-significant. The other fit indices all indicated a good 
model fit according to the guidelines provided by Brown (2006). Based on these 
results, each scale in the structural model was deemed fit for SEM purposes. 
Table 5.4 Structural model goodness-of-fit 
Model fit 
indices 
Values Recommended 
Guidelines 
References 
𝜒2 2862.44; p < .001 Non-significant (Jöreskog & Sörbom, 1993; Kline, 2010; 
McDonald & Ho, 2002) 
df 1866   
𝜒2/𝑑𝑓 1.53 < 3 (Hu & Bentler, 1999; Kline, 2010) 
TLI .91 ≥  .90 (Hu & Bentler, 1999; Klem, 2000; 
McDonald & Ho, 2002) 
CFI .92 ≥  .90 (Hair et al., 2010) 
RMSEA .04 <  .08 (Hair et al., 2010) 
SRMR .05 <  .08 (Hair et al., 2010) 
 
5.1.6 Confirmation of the research model 
The ability of the research model to explain the variance in the dependent variables 
was measured by using the squared multiple correlations R2 of the four endogenous 
variables (learning goal orientation, self-efficacy, task value, and self-regulation).  The 
results, reported in Table 5.5, shows that the (R2) value for each endogenous variable 
was higher than the minimum requirement of  0.10 as recommended by Falk and Miller 
(1992), indicating that the latent constructs in this model were more than adequate. 
These results suggest that students’ perceptions of their learning environment 
explained 31% of the variance in learning goal orientation, 42% of the variance in self-
efficacy, 39% of the variance in task value, and 69% of the variance in self-regulation, 
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with self-regulation demonstrating the most analogous relationship between the 
variables. 
Table 5.5 Coefficient of determination (R2) of the endogenous variables 
Construct Estimate 
Learning goal orientation .31 
Self-efficacy .42 
Task value .39 
Self-regulation .69 
 
5.1.7 Testing the Hypotheses 
SEM using analysis of moment structure (AMOS) was used to examine what 
relationships exist between students’ motivation towards learning, self-regulation and 
perceptions of the learning environment. The strengths of the relationships between 
the dependent and independent variables are indicated by the estimation of the path 
coefficients. The path coefficients in the structural model represent standardised 
regression coefficients. 
The research model (shown in Chapter 3, Section 3.5.2) illustrates the hypotheses that 
each of the learning environment constructs (student cohesiveness, teacher support, 
involvement, and cooperation), as independent variables, would influence students’ 
motivation towards learning (Hypothesis 1) and self-regulation (Hypothesis 2). In 
addition, it was hypothesised that the three motivation constructs (learning goal 
orientation, task value, and self-efficacy) would also influence students’ self-
regulation of effort (Hypothesis 3).  
Table 5.6 shows the direct relationships including standardized path coefficients, 
standard error, p-value, critical ratio, and hypotheses results. Overall, 10 of the 19 
hypotheses were supported, resulting in 10 statistically significant relationships (as the 
critical value for these was greater than ±1.96); the parameter coefficient value was 
statistically significant at the .05 level (Hair et al., 2010).  
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Figure 5.1 provides a graphic representation of the structural model results. In this 
diagram, only the path of each hypothesized relationship that was statistically 
significant is shown, including the standardized path coefficients. For this reason, the 
learning environment scale of student cohesiveness is missing from the diagram, as no 
statistically significant relationships were found with regard to the influence of this 
scale on students’ motivation or self-regulation. The results of these relationships, 
examining the relationships between students’ motivation towards learning, self-
regulation and perceptions of the learning environment, are reported next.      
 
Note:  ***p < .001; ** p < .01; * p < .05 
Paths that were not significant are not shown.  
Figure 5.1.  Structural equation model showing the relationships between the independent 
learning environment variables with motivation, and the relationship between motivation and 
self-regulation. 
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Table 5.6 Standardized path coefficients, standard error, p-value, critical ratio and 
hypotheses result 
Path Standardized 
path coefficient 
Standard error p-value Critical ratio Results 
H1:SC→ LGO .07 .07 .28 1.09 ns Not 
supported 
H2:SC→ TV .06 .05 .35 .93 ns Not 
supported 
H3:SC→ SE .01 .06 .88 .15 ns Not 
supported 
H4:TS→ LGO .24 .06 *** 3.26*** Supported 
H5:TS→ TV .27 .05 *** 3.62*** Supported 
H6:TS→ SE .30 .06 *** 4.11*** Supported 
H7: I→ LGO .17 .10 .07 1.80 ns Not 
supported 
H8: I→ TV .19 .08 .04 2.02* Supported 
H9: I→ SE .12 .10 .18 1.34 ns Not 
supported 
H10:CO→ LGO .49 .10 *** 4.99*** Supported 
H11:CO→ TV .63 .09 *** 5.91*** Supported 
H12:CO→ SE .56 .10 *** 5.77*** Supported 
H13:SC→ SR .01 .05 .96 .05 ns Not 
supported 
H14: TS→ SR .06 .05 .39 .86 ns Not 
supported 
H15: I→ SR .04 .08 .60 .52 ns Not 
supported 
H16: LGO→ SR .19 .05 *** 3.55 Supported 
H17: TV→ SR .14 .06 .02 2.41* Supported 
H18: CO→ SR .09 .09 .41 .83 ns Not 
supported 
H19:SE→ SR .59 .07 *** 7.43*** Supported 
Note:  ***p < .001; ** p < .01 ; * p < .05; ns (non-significant) 
 
5.1.7.1 The Influence of Learning Environment Perceptions on Motivation Outcomes 
and Self-Regulation 
The second and third research objectives of my study sought to examine what 
relationships exist between students’ motivation towards learning, self-regulation and 
perceptions of the learning environment. Three hypotheses were made in relation to 
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these objectives; two in relation to the second research objective and one in relation to 
the third research objective. The first hypothesis predicted that students’ perceptions 
of their learning environment would positively influence their motivation in terms of 
learning goal orientation, task value, and self-efficacy.  With regard to this hypothesis, 
the results indicated that seven out of a possible twelve relationships had a direct, 
positive association.  The influence of the four learning environment variables of 
student cohesiveness, teacher support, involvement and cooperation on the three 
motivation variables used in the study are described below. 
The influence of student cohesiveness (the extent to which students know, help, and 
are supportive of one another), was positively associated with the student motivation 
variables of learning goal orientation, task value and self-efficacy, but this influence 
was not statistically significant, and was therefore not illustrated in the structural 
model (Figure 5.1). The influence of teacher support (the extent to which the student 
feels the teacher helps, befriends, trusts and is interested in them), was statistically 
significant and positive for all three motivation variables (p<.001). The influence of 
involvement (the extent of students’ interest, participation, work ethic and enjoyment 
during lessons), had a positive and statistically significant relationship with only one 
motivation variable; task value (p<.05). Finally, the influence of cooperation (the 
extent to which students cooperate rather than compete during learning tasks), was 
positive and statistically significant for all three motivation variables (p<.001).  
The second hypothesis was that students’ perception of their learning environment 
would positively influence their self-regulation of effort. This hypothesis was not 
supported by the results. While the 4 possible relationships in the research model with 
regard to this hypothesis were positive in direction, none were statistically significant. 
5.1.7.2 The Influence of Motivation Constructs on Self-Regulation 
The third and final hypothesis, in relation to my third research objective, was that 
students’ motivation would positively influence their self-regulation of effort.  This 
hypothesis was supported by the results. All three motivational variables had a positive 
and statistically significant influence on students’ self-regulation: learning goal 
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orientation (p<0.001); task value (p<0.05); and self-efficacy (p<0.001). Self-efficacy 
had the greatest critical ratio of the three motivation variables at 7.43. 
5.2 Differences between Classes: Students’ Motivation, Self-Regulation and 
Learning Environment Perceptions 
As described in Chapter 1, Section 1.1.3, cooperative learning practices had been 
implemented in Cycle 2 science classes as a part of the education reform taking place 
in Abu Dhabi government schools at the time of this study. This provided an 
opportunity to investigate whether there were differences in motivation, self-
regulation and perceptions of the learning environment between classes with teachers 
identified as effectively implementing cooperative learning practices and classes that 
did not have such teachers. Consequently, this became the fourth research objective of 
my study.  
The selection procedure of the students constituting the sample (N=338) is described 
in Chapter 3, Section 3.2, and reiterated briefly here. The sample was drawn from two 
groups of students: the first group (referred to as Group 1), consisted of students 
(n=175) in classes with teachers identified as effectively implementing cooperative 
learning strategies. The other group of students (n=163) was drawn from students not 
in such classes (referred to as Group 2).  
MANOVA was used to explore whether there was any statistical difference in 
motivation, self-regulation, and learning environment perceptions, between the two 
groups. The four SALES scales (learning goal orientation, task value, self-efficacy, 
and self-regulation) and the four scales from the modified WIHIC (student 
cohesiveness, teacher support, involvement, and cooperation) constituted the 
dependent variables. Exposure to effectively implemented cooperative learning 
comprised the independent variable. The results of the data analysis, conducted with 
both groups of students using MANOVA, followed by ANOVA (with the student as 
the unit of analysis), as well as effect size, are reported in Table 5.7.  
For all four SALES scales, the average item mean (the scale total divided by the items 
in that scale), was higher for students in Group 1 than for students in Group 2. Standard 
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deviations (a measure of the spread of the scores) for all four scales were slightly 
higher in Group 2. The MANOVA, using Wilks’ lambda criterion, produced 
statistically significant differences overall for the set of eight independent variables. 
Because of this, the ANOVA was interpreted separately for each of the eight scales. 
The ANOVA results, reported in Table 5.7, show that there were statistically 
significant differences for all four of the SALES scales: learning goal orientation; task 
value; and self-regulation (p<0.05); and self-efficacy (p<0.01). Students in Group 1 
(classes with teachers identified as effectively implementing cooperative learning 
strategies) self-reported higher levels of motivation and self-regulation compared to 
Group 2 (students not in such classes). Furthermore, the effect size (the magnitude of 
the difference between these levels) was large for each scale, ranging from 0.829 
standard deviations for task value to 0.919 standard deviations for self-regulation.  
As with the SALES, the average item means score was higher for students in Group 1 
(n=175) than for students in Group 2 (n=163) across all four scales of the modified 
WIHIC. The standard deviations were slightly higher in Group 2 than Group 1, 
indicating that there was a larger spread of responses for these students.  For three out 
of four scales in the modified WIHIC (teacher support, involvement, and cooperation), 
the differences between the perceptions of students in Group 1 and Group 2 were 
statistically significant (p<0.05). However, there was no statistical difference with 
regard to the student cohesiveness scale between the two groups. The effect size was 
large for each of the other WIHIC scales (0.988 standard deviations for teacher 
support, 0.877 standard deviations for involvement; and 0.878 standard deviations for 
cooperation).   
In sum, for all of the SALES scales, and all but one of the modified WIHIC scales, 
students in classes with teachers identified as effectively implementing cooperative 
learning strategies had more positive self-reports of motivation and self-regulation, 
and more positive perceptions of the learning environment, compared to students not 
in such classes. 
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Table 5.7 Average item mean, average item standard deviation and difference (effect size, 
MANOVA/ANOVA) between the scores for students in classes with 
cooperative learning and those that are not on each modified WIHIC and 
SALES scale 
Scale 
Average Item Mean  Average Item Standard 
Deviation 
 
Difference 
 Group 1 Group 2 Group 1 Group 2 Effect Size F 
Motivation       
Learning goal orientation 4.312 4.079 0.061 0.063    0.883   7.142* 
Task value 3.945 3.755 0.063 0.065 0.829   4.378* 
Self-efficacy 3.925 3.667 0.059 0.061 0.907   9.148** 
Self-regulation 4.061 3.786 0.058 0.060 0.919 10.935* 
Learning Environment       
Student  cohesiveness 4.382 4.294 0.060 0.074 0.547    1.052 
Teacher support 3.985 3.199 0.060 0.061 0.988 54.075* 
Involvement 3.806 3.578 0.061 0.064 0.877   6.626* 
Cooperation 4.124 3.896 0.061 0.063 0.878   6.645* 
 
N=175 students in classes with teachers identified as effectively implementing cooperative learning (Group 1) and 163 
students not in such classes (Group 2). 
*p<0.05, ** p<0.01 
 
5.3 Chapter Summary 
In this chapter, the results have been reported in relation to the second and third 
research objectives in my study; examining the relationship between students’ 
perceptions of the learning environment, motivation towards learning, and self-
regulation, as well as the results in relation to the fourth research objective; 
investigating the differences between these constructs among students in classes with 
teachers identified as effectively implementing cooperative learning and students not 
in such classes. In order to address the second and third research objectives, data 
collected from 338 students using the four-scale SALES instrument and a modified, 
four-scale WIHIC were analysed using structural equation modelling (SEM). 
Descriptive statistics of all eight scales were generated (reported in Section 0). 
Skewness and kurtosis indices were within an acceptable range and univariate 
normality in the data was supported. This was followed by assessment of the 
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measurement model (Section 5.1.2). Convergent validity and discriminant validity for 
the measurement model were assessed using CFA.  
Convergent validity for the measurement model was evaluated using composite 
reliability and average variance extracted (Section 5.1.3). The results indicated that the 
average variance extracted for the measurement model met the requirements of at least 
.50 (Nunnally, 1978), and composite reliability met the requirements, being higher 
than .85 (Schumacker & Lomax, 2004). Therefore, convergent validity was 
established. Discriminant validity (Section 5.1.4) was evaluated by examining the 
relationship between the constructs; the square root of the average variance extracted 
was higher than the correlations shared among the construct and the other constructs 
in the model, thus establishing discriminant validity. 
Once the results from the analysis of the measurement model had been established as 
valid and reliable, the model fit was evaluated for the structural model (Section 5.1.5).    
The fit indices all indicated a good fit and the structural model was regarded as suitable 
for SEM purposes. Next, the explanatory power of the research model was assessed 
by calculating the squared multiple correlations R2 of the four endogenous variables 
in order to explain the variance between constructs. After that, analysis of the path 
coefficient and p-value for the 19 hypothesised relationships in the research model 
resulted in 10 of these hypotheses being supported. 
The results of the path analysis indicated that the learning environment variables of 
teacher support and cooperation had a positive and statistically significant influence 
on students’ learning goal orientation, task value and self-efficacy (p<.001). The 
learning environment variable of involvement had a positive and statistically 
significant relationship with only one motivational variable; task value (p<.05).  The 
learning environment variable of student cohesiveness had a positive, but not 
statistically significant influence on the motivation variables. Contrary to the 
hypothesis, there was no statistically significant relationships between any of the 
learning environment variables and students’ self-regulation. All three motivation 
variables had positive and statistically significant relationships with students’ self-
regulation of effort. 
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In order to address the fourth research objective; investigating differences between 
classes with regard to motivation, self-regulation, and learning environment 
perceptions,  data were analysed from the two groups of students15 using MANOVA, 
followed by ANOVA, and effect size. There were statistically significant and positive 
differences for the students in Group 1, compared to students in Group 2, for all of the 
dependent variables in the SALES and modified WIHIC scales, except for one of the 
modified scales in the WIHIC; student cohesiveness.  Once it was established that 
there were statistically significant differences between both groups, effect size was 
employed to examine the magnitude and educational importance of these differences. 
The effect size was large for all eight scales, ranging from 0.55 to 0.99 standard 
deviations. 
In Chapter 6, the results presented in Chapter 5 are discussed, as are the significance 
of these results. Also included in Chapter 6 is a discussion of the study’s limitations 
and educational implications. Suggestions for future research are made, and the 
significance of my study is presented.   
 
                                                 
15 Group 1 consisting of students in classes with teachers identified as effectively incorporating 
cooperative learning strategies, and Group 2 consisting of students not in such classes. 
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Chapter 6  
DISCUSSION, RECOMMENDATIONS, AND CONCLUSION 
The aims of this study were two-fold; first, to examine what relationships exist 
between students’ motivation, self-regulation, and perceptions of the learning 
environment; and second, to investigate differences in motivation, self-regulation, and 
learning environment perceptions between classes with teachers identified as 
effectively teaching cooperative learning strategies and classes that did not have such 
teachers. My study was situated within a pragmatist perspective, which, as described 
in Chapter 1, Section 1.2, involves the methodology being driven by the research 
objectives of the study. It was determined that a quantitative research design would 
most effectively address these research objectives. 
Data were collected using two instruments, both of which were translated for use in 
the United Arab Emirates (UAE). First, the Students’ Adaptive Learning Engagement 
Survey (SALES; Velayutham et al., 2011) was used to assess students’ motivation and 
self-regulation. The SALES is a four-scale, 32-item questionnaire: three scales 
measure students’ motivation and one scale measures students’ self-regulation of 
effort. Second, a modified version of the What Is Happening In this Class (WIHIC) 
instrument (Fraser et al., 1996) was used to assess students’ perceptions of the learning 
environment. The modified WIHIC consisted of four, eight-item scales, selected for 
their relevance to the objectives of my study; measuring student cohesiveness, 
involvement, teacher support, and cooperation.  
Both surveys were administered to 338 female students in 16 Cycle 216 science 
classrooms across six Abu Dhabi government schools in the Abu Dhabi emirate of the 
UAE. Nine classes (n=175 students) had been learning science using a cooperative 
learning strategy called Cooperative Learning and Assessment (for a description of 
this approach, see Appendix 1). These classes had teachers who had been identified as 
effectively implementing the cooperative learning strategy in their science classes. 
Seven classes (n=163 students) had been learning science with teachers who were 
                                                 
16 Government schools, consisting of students in grades 6 to 9 (middle school), were called Cycle 2 
schools in the Emirate of Abu Dhabi. 
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identified as not yet able to use the cooperative learning strategy effectively and were 
still demonstrating a traditional, teacher-centred delivery of the science curriculum. 
In this chapter, a discussion of the findings of my study, contributions to research, 
research limitations, and suggestions for possible future research are presented. The 
chapter is organised under the following headings: 
 Discussion of the findings (Section 6.1); 
 Educational implications (Section 6.2); 
 Limitations of the study (Section 6.3); 
 Recommendations for future research (Section 6.4); 
 Summary of recommendations (Section 6.5); 
 Significance of the research (Section 6.6); and 
 Concluding remarks (Section 6.7). 
6.1 Discussion of the Findings 
In this section, the major findings pertaining to each research objective are summarised 
and discussed within the following three subheadings: validity and reliability of the 
SALES and modified WIHIC questionnaire when translated for use in the UAE 
(Section 6.1.2); relationships between students’ motivation towards learning, self-
regulation, and perceptions of the learning environment (Section 6.1.3); and 
differences in students’ motivation, self-regulation, and perceptions of the learning 
environment between classes with teachers identified as effectively implementing 
cooperative learning strategies and classes that did not have such teachers (Section 
6.1.4). 
6.1.2 Research Objective 1: Establishing the Validity and Reliability of 
Instruments 
In order to investigate the relationships between motivation, self-regulation, and 
perceptions of the learning environment, it was first necessary to validate two surveys 
(the SALES and modified WIHIC) that were used to collect the data informing my 
study. The first research objective of the study, therefore, was to establish the validity 
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and reliability of two instruments when modified and translated for use in the UAE to 
assess students’ motivation towards learning, self-regulation, and perceptions of the 
learning environment.  
To provide support for the validity and reliability of these instruments when used with 
this sample, the factor structure, internal consistency reliability, and discriminant and 
concurrent validity were examined. The key findings of the results are summarised 
and discussed separately for the SALES (Section 6.1.2.1) and the modified WIHIC 
(Section 6.1.2.2). 
6.1.2.1 Validity and Reliability of the SALES Instrument 
To examine the validity and reliability of the SALES instrument, the data were 
analysed in a range of ways. Once the appropriateness of the data for further analysis 
had been confirmed by testing for multivariate normality and sampling adequacy, 
exploratory factor analysis, involving principal axis factor analysis with oblique 
rotation, was conducted to establish the factor structure for the SALES instrument. 
Next, an index of internal consistency reliability was established by calculating the 
Cronbach alpha coefficient. After that, the component correlation matrix obtained 
from oblique rotation was used to establish that the requirements for discriminant 
validity had been met. Lastly, a one way analysis of variance (ANOVA) was used to 
confirm concurrent validity (the ability of the SALES to distinguish between classes). 
The key findings for the validity and reliability of the SALES are summarised below. 
 The 32-item, four-scale SALES was found to have good factorial validity; 
each item had a factor loading of .40 or more on its a priori scale and less 
than .40 on all other scales as recommended by Field (2009). The only 
exception was item 24 in the self-efficacy scale, which was removed. The 
eigenvalue for each scale was greater than one—as recommended by Kaiser 
(1960)—and the total proportion of variance accounted for was 57.88%. 
 The internal consistency reliability coefficients, calculated using 
Cronbach’s alpha, ranged from 0.84 to 0.91, and each scale had an alpha 
value that was more than satisfactory (Cohen, 1977; Nunnally, 1978). 
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 The results for discriminant validity confirmed the distinctiveness of all four 
scales because all correlations were below .80—as recommended by Brown 
(2006)—the highest correlation between the factors being 0.55.  
 The results of the ANOVA used to establish concurrent validity indicated 
that all four scales of the SALES instrument were able to differentiate 
significantly between the 16 classes (p<0.001). 
The SALES was developed relatively recently and consequently, there have been few 
studies that have utilised this instrument to date. However, the evidence in my study 
supports the validity and reliability of the SALES, and these findings compare 
favourably with other studies that have used the SALES to assess students’ motivation 
and self-regulation (Alzubaidi et al., 2016; Chipangura & Aldridge, 2017; Velayutham 
et al., 2013; Velayutham & Aldridge, 2013; Velayutham et al., 2011, 2012). An 
important addition to the literature, with regard to the use of the SALES to assess 
motivation and self-regulation, is that for the first time, a translated and validated 
SALES instrument has been used with middle school students from an Arabic-
speaking background. These findings suggest that the use of this instrument with 
Arabic-speaking students in a range of subjects is warranted to further establish its 
validity and reliability (Recommendation 1)17. 
6.1.2.2 Validity and Reliability of the Modified WIHIC Instrument 
To examine the validity and reliability of the modified WIHIC, the same data analyses 
were conducted as for the SALES. After establishing that the data were suitable for 
further analyses, principal axis factor analysis using oblique rotation was used to 
establish factorial validity, followed by using Cronbach’s alpha coefficient to measure 
the internal consistency reliability of the WIHIC. Next, discriminant validity was 
assessed using the component correlation matrix obtained from oblique rotation. 
Lastly, the ability of the instrument to distinguish between classes, thus confirming 
concurrent validity, was measured with a one-way ANOVA. The key findings with 
regard to the validity and reliability of the WIHIC instrument are summarised here. 
                                                 
17 A summary of all the recommendations made in this chapter can be found in Section 6.5. 
Discussion, Recommendations, and Conclusion 
 164  
       
  
 
 The 32-item, modified WIHIC, using the four scales of student 
cohesiveness, involvement, teacher support, and cooperation, was found to 
have good factorial validity. Each item had a factor loading of greater than 
.40 on its a priori scale and less than .40 on all other scales. The eigenvalue 
for each scale was greater than one, and the total proportion of variance 
accounted for was 56.67%. 
 The internal consistency reliability coefficients, calculated using 
Cronbach’s alpha, ranged from 0.85 to 0.90. 
 The results for discriminant validity confirmed the distinctiveness of all four 
scales, with the highest correlation between the factors being 0.43. 
 The results of the ANOVA used to establish concurrent validity indicated 
that three out of four scales were able to differentiate significantly between 
the 16 classes (p<0.001): the student cohesiveness, teacher support, and 
cooperation scales; the exception being the involvement scale. 
Overall, the results of the data analyses strongly supported the validity of the WIHIC 
for use my study. Further, these results support other studies that have found the 
WIHIC to be valid and reliable when translated into another language, such as: Korean 
(Kim et al., 2000); Bahasa Indonesian (Fraser, Aldridge, & Adolphe, 2010; Soebari & 
Aldridge, 2015; Wahyudi & Treagust, 2004); Mandarin (Aldridge & Fraser, 2000); 
Spanish (Adamski et al., 2013; Allen & Fraser, 2007; Robinson & Fraser, 2013; Soto-
Rodriguez & Fraser, 2004); Greek (Giallousi et al., 2010); Sepedi (Aldridge et al., 
2006); IsiZulu (Aldridge et al., 2009); and Arabic (Afari et al., 2013; Alzubaidi et al., 
2016; MacLeod & Fraser, 2010).  
Although it is unclear why the involvement scale in the modified WIHIC instrument 
was not able to differentiate between the perceptions of students in different classes, 
the results provide strong evidence to support the WIHIC when used in this setting. It 
is recommended, however, that researchers wishing to use the WIHIC in a similar 
setting examine the anomaly with the involvement scale more closely 
(Recommendation 2).  
Overall, the findings in relation to this first research objective suggest that both the 
SALES and modified WIHIC questionnaires were valid and reliable instruments to use 
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for this research, thus providing the assurance that the data could be used to address 
subsequent research objectives in the study. Furthermore, researchers and educators in 
Arabic-speaking countries now have two convenient instruments in their own 
language that can be used to assess the relationship between students’ motivation 
towards learning, self-regulation, and perceptions of the learning environment in 
middle school classrooms. 
6.1.3 Research Objectives 2 and 3: Examining the Relationships between 
Learning Environment, Motivation, and Self-Regulation 
The next two research objectives of my study related to the examination of what 
relationships exist between students’ motivation towards learning, self-regulation, and 
perceptions of the learning environment. In order to address these objectives, a 
research model for the study was developed (refer to Figure 3.1). This model 
demonstrates the underlying assumptions that resulted from theorising and a review of 
the literature, and which led to the development of the three hypotheses for my study, 
listed below.  
H1  That students’ perception of the learning environment would influence their 
motivation towards learning; 
H2 That students’ perception of the learning environment would influence their 
self-regulation; and 
H3 That students’ motivation towards learning would influence their self-
regulation. 
Testing these hypotheses initially involved assessing the measurement properties 
through confirmatory factor analysis (CFA) to establish that the factor structure was 
suitable for Structural Equation Model (SEM) analysis. The results of the CFA 
indicated good reliability, convergent validity, and discriminant validity for the 
measurement model, indicating that the proposed research model was suitable for 
SEM. The results indicated that ten out of nineteen possible hypothesised relationships 
Discussion, Recommendations, and Conclusion 
 166  
       
  
 
were statistically significant and positive in direction. Key findings are summarised 
below. 
 The learning environment constructs of teacher support and cooperation 
positively influenced the motivation constructs of learning goal orientation, 
task value, and self-efficacy (p = <.001). 
 The learning environment construct of involvement positively influenced 
task value (p = <.05). 
 The motivation constructs of learning goal orientation, task value, and self-
efficacy positively influenced self-regulation (p = <.001). 
 The learning environment construct of student cohesiveness did not have a 
statistically significant relationship with any of the motivation constructs or 
self-regulation. 
 The learning environment construct of involvement did not have a 
statistically significant influence on students’ learning goal orientation, self-
efficacy, or self-regulation. 
 The learning environment construct of cooperation did not have a 
statistically significant influence on students’ self-regulation. 
The findings of my study imply that three aspects of the psychosocial learning 
environment—teacher support, involvement, and cooperation—influenced students’ 
motivation, but that perceptions of the learning environment did not influence 
students’ self-regulation of effort. The findings also suggest that students’ motivation 
towards learning in terms of learning goal orientation, task value, and self-efficacy had 
a significant influence on their self-regulation of effort. The findings are presented in 
terms of the hypotheses made with regard to: the influence of the learning environment 
on students’ motivation (Section 6.1.3.1); the influence of the learning environment 
on students’ self-regulation (Section 6.1.3.2); and the influence of students’ motivation 
on their self-regulation of effort (Section 6.1.3.3). 
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6.1.3.1 Hypothesis 1: The Influence of the Learning Environment on Students’ 
Motivation 
The hypothesis that students’ perception of the learning environment would positively 
influence students’ motivation supports previous research (Afari, 2013; Afari et al., 
2013; Alzubaidi et al., 2016; Chipangura & Aldridge, 2017; Fraser, 2012; Jinks & 
Lorsbach, 2003; Opolot-Okurut, 2010; Tas, 2016; Velayutham et al., 2013; 
Velayutham & Aldridge, 2013; Velayutham et al., 2012). However, the results of my 
study found that different aspects of the learning environment affected motivation in 
different ways. In this section, the two learning environment constructs found to have 
a statistically significant and positive influence on the motivation constructs used in 
my study—teacher support and cooperation—are discussed. Second, the limited 
influence of involvement on only one motivational construct is discussed, as well as 
possible reasons why student cohesiveness did not significantly influence any 
motivation constructs.  
Teacher Support and Motivation 
The statistically significant, positive relationship that was found between the learning 
environment construct of teacher support, and all three motivation constructs in my 
study, suggests that the more that students felt the teacher was interested in them, 
trusted them, and supported their learning (teacher support), the more motivated and 
self-regulated they were. Higher levels of teacher support resulted in students self-
reporting higher perceptions of value in what they were learning (task value). Greater 
levels of teacher support resulted in more students self-reporting a learning, rather than 
a performance orientation. In addition, the greater the level of teacher support, the 
higher the students’ reported levels of self-efficacy. The influence of teacher support 
on the aspects of motivation assessed in my study are discussed below. 
High quality teacher support is, according to Furrer, Skinner, and Pitzer (2014, p. 105), 
“intrinsically motivating.” The influence of teacher support on students’ motivation, 
found in my study, appears to support this statement, and corroborates a number of 
studies that have investigated learning environment–motivation associations, such as 
Kiefer, Alley, and Ellerbrock (2015, p. 14), who suggested that  “teacher and peer 
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support are critical elements of a responsive learning environment.”  Teacher support 
has been found to have a statistically significant and positive influence on middle and 
high school students’ motivation in a range of learning contexts, such as: mathematics 
(Afari et al., 2013; Chionh & Fraser, 2009; Chipangura & Aldridge, 2017; Federici & 
Skaalvik, 2014; Gilbert et al., 2014; Kiemer et al., 2015; Opolot-Okurut, 2010; Patrick, 
Kaplan, & Ryan, 2011; Patrick et al., 2007; Rimm-Kaufman, Baroody, Larsen, Curby, 
& Abry, 2015; Sakiz, Pape, & Hoy, 2012; Skaalvik, Federici, & Klassen, 2015; 
Wentzel, Battle, Russell, & Looney, 2010; Wentzel, Muenks, McNeish, & Russell, 
2017); science (Afari et al., 2013; Fauth, Decristan, Rieser, Klieme, & Büttner, 2014; 
Kiemer et al., 2015; Vedder-Weiss & Fortus, 2018; Velayutham et al., 2013; 
Velayutham & Aldridge, 2013; Wentzel et al., 2017); geography (Chionh & Fraser, 
2009); English language learning (Oga-Baldwin, Nakata, Parker, & Ryan, 2017; 
Wentzel et al., 2017); and non-subject specific contexts (Cooper, 2013; Furrer et al., 
2014; Katz, 2017; Monsen et al., 2014; Ruzek et al., 2016; Ryan & Patrick, 2001; 
Skinner, Furrer, Marchand, & Kindermann, 2008).  
The motivational construct found in past studies to be most consistently and 
significantly influenced by teacher support appears to be learning goal orientation. The 
statistically significant and positive relationship between teacher support and students’ 
learning goal orientation found in my study supports previous research, suggesting that 
a teacher’s emphasis on the importance of understanding, engaging with, and 
mastering learning concepts leads to students with higher learning goal orientations 
(Stipek, Givvin, Salmon, & MacGyvers, 1998; Turner et al., 2002; Urdan, Midgley, & 
Anderman, 1998), and indicates the possibility that supportive teachers may influence 
classroom goal structures (Velayutham & Aldridge, 2013). 
There is less research in the literature that describes the influence of teacher support 
on task value.  The finding in my study, that teacher support had a statistically 
significant and positive influence on task value, corroborates the findings of a limited 
number of studies (Alzubaidi et al., 2016; Skaalvik et al., 2015; Velayutham & 
Aldridge, 2013). These findings give credence to the notion that teachers have an 
important role to play in supporting students to perceive the value of learning tasks. 
As there is limited research exploring this relationship, future research investigating 
teacher support/task value associations would be of value (Recommendation 3). 
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The strongest association between teacher support and motivation in my study related 
to the motivation construct of self-efficacy. This result differs from other studies that 
found no significant relationship between teacher support and self-efficacy 
(Chipangura & Aldridge, 2017; Gilbert et al., 2014; Ruzek et al., 2016; Velayutham & 
Aldridge, 2013). Gilbert et al. (2014) suggest that this finding may have been the case 
in their study because they were assessing other motivational constructs and not self-
efficacy on its own. Ruzek et al. (2016), in response to the uncertain role that self-
efficacy played in their study, suggest that self-efficacy beliefs may be more 
influenced by teachers’ instructional support rather than the emotional interactions that 
their study measured. Given the somewhat “uncertain role of competence beliefs [self-
efficacy]” (Ruzek et al., 2016, p. 101), and the differing results presented in my study, 
it is recommended that further research be dedicated to exploring the relationship 
between teacher support and self-efficacy (Recommendation 4). 
While the construct of teacher support used in my study centred on teachers’ emotional 
support, the way in which the teacher provides support may take different forms. 
Researchers have argued that teacher support should be viewed from a broad 
perspective, such as Wentzel et al. (2010), who promulgate the use of a 
multidimensional model of social support rather than focusing primarily on the 
emotional support that teachers provide.  More recently, instructional, as well as 
emotional support, has been found to have a positive impact on students’ motivation 
(Federici & Skaalvik, 2014; Rimm-Kaufman et al., 2015). The term ‘instructional 
support’ refers to support such as: clarifying learning objectives, promoting the 
engagement in higher order thinking, and providing constructive feedback (Patrick, 
Ryan, & Kaplan, 2007). In addition, other teacher behaviour has been found to impact 
students’ motivation, such as the level of teacher-efficacy influencing students’ self-
efficacy (Chang, 2015), teachers with proactive behaviour management strategies 
(Rimm-Kaufman et al., 2015), teacher expectations (Gilbert et al., 2014), and teachers 
with high levels of inclusion (Monsen et al., 2014). It is recommended, therefore, that 
further studies investigate the ways in which a range of supportive teacher 
behaviours—as contributors to the psychosocial learning environment within the 
classroom—influence students’ motivation (Recommendation 5). 
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While the majority of past studies found a positive correlation between teacher support 
and motivation constructs, some studies found that teacher support did not 
significantly influence students’ motivation (Adamski et al., 2013; Ansong, Okumu, 
Bowen, Walker, & Eisensmith, 2017; Wentzel et al., 2017). For example, Adamski et 
al. (2013) assessed the impact of the learning environment scales in the WIHIC 
instrument on students’ cultural attitudes, enjoyment of Spanish lessons, and 
achievement. The only positive and significant (<.05) relationship found in this study 
was between levels of teacher support and individual achievement. In another study, 
Ansong et al. (2017) found that peer support, rather than teacher support, was the 
strongest predictor of engagement in their study investigating the impact of 
scholarships on students’ psychosocial and educational outcomes with middle school 
students in Ghana. Interestingly, Wentzel et al. (2017) found that individual students’ 
perception of peer support positively influenced students’ learning goal orientation, 
but class perceptions of teacher support influenced students’ performance goal 
orientation. Given the substantial influence of peer support (Ansong et al., 2017; 
Ruzek et al., 2016; Wentzel et al., 2017), the less understood potential of positive peer 
relationships on motivation should be further investigated (Recommendation 6).  
Cooperation and Motivation 
Cooperation, as measured using the WIHIC, assesses students’ perception of 
collaborative behaviours generally, not cooperative learning in particular. As such, this 
scale assesses students’ perceptions of the ways in which they work productively and 
positively with others in the class such as, for example, sharing resources, cooperating 
in class activities, having a sense of teamwork, and learning from peers.  
In my study, the learning environment scale of cooperation had the strongest influence 
on students’ motivation, as measured using the scales of learning goal orientation, task 
value, and self-efficacy. This finding supports other studies that found a statistically 
significant and positive relationship between the learning environment construct of 
cooperation and students’ motivation towards learning (Levy et al., 2004; Opolot-
Okurut, 2010). Other researchers, such as Velayutham and Aldridge (2013), found that 
cooperation had no influence on students’ motivation. Alzubaidi, Aldridge, and Khine 
(2016) found a statistically significant and positive relationship between cooperation 
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and task value but not with regard to cooperation and self-efficacy. The positive 
influence of the learning environment construct of cooperation on students’ motivation 
in my study was not surprising given the emphasis, at the time of my study, on 
cooperative learning strategies within the Cycle 2 science curriculum. Even in classes 
with teachers not yet identified as teaching cooperative learning effectively, there may 
well have been a greater awareness of cooperative behaviour due to this emphasis. 
This circumstance may be a reason why the cooperation/motivation relationships in 
my study differed from those of Velayutham and Aldridge (2013), and Alzubaidi, 
Aldridge, and Khine (2016). 
Involvement and Motivation 
Contrary to expectation, involvement had a statistically significant influence on only 
one motivational variable in my study—task value (p<.05). This finding infers that 
students’ level of involvement influenced their motivation only in terms of seeing the 
learning tasks as valuable. It is possible that the items in this scale were interpreted 
differently to what was intended, despite efforts prior to the administration of the 
survey, designed to ensure that all students had a clear understanding of all items 
within each scale. The Arabic cohort constituting the sample for my study had 
predominantly been exposed to traditional teaching methods where students’ 
involvement largely took the form of answering questions. This experience may have 
influenced students’ conceptualisation of the items in the involvement scale, resulting 
in weaker than expected associations between students’ perception of involvement and 
motivation towards learning.  
Other studies have reported similar findings with regard to the limited influence of 
involvement on motivation. For example, in a study that involved the SALES 
instrument, Velayutham and Aldridge (2013) found that involvement had a statistically 
significant relationship with self-efficacy, but not with the other motivation constructs 
being investigated; learning goal orientation, and task value. Interestingly, Alzubaidi 
et al. (2016), also using the SALES, found that involvement had a statistically 
significant and negative influence on students’ learning goal orientation and no 
significant influence on task value or self-efficacy. This finding suggests that the more 
involved the students felt, the lower their learning goal orientation. Afari et al. (2013) 
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found that involvement had no influence on students’ academic efficacy or enjoyment 
of mathematics.  
Despite the mixed results found in past studies, there are studies that have found a 
statistically significant relationship between the learning environment construct of 
involvement and motivation (Bi, 2015; Opolot-Okurut, 2010; Seng & Fraser, 2008) as 
well as attitude and/or enjoyment (Adamski et al., 2013; Allen & Fraser, 2007; Fraser, 
Aldridge, & Adolphe, 2010; Helding & Fraser, 2013; Ogbuehi & Fraser, 2007; Wolf 
& Fraser, 2008). Given the varied findings concerning the associations between 
students’ perception of involvement in learning and motivation, it is recommended 
that future researchers examine this relationship more closely (Recommendation 7).  
Student Cohesiveness and Motivation 
The lack of relationship between the learning environment construct of student 
cohesiveness and the motivational variables found in my study was surprising. Given 
the focus on cooperative learning within at least half of the classes in my study, it was 
assumed that this focus would have facilitated student cohesion. The findings within 
other studies (Adamski et al., 2013; Alzubaidi et al., 2016; Chionh & Fraser, 2009; 
Fraser, Aldridge, & Adolphe, 2010; Martin-Dunlop & Fraser, 2008; Taylor & Fraser, 
2013) as well as the cooperative learning emphasis theoretically being present in half 
of the classrooms in my study, suggest that student cohesiveness should have had a 
significant influence on students’ motivation.  
In considering why the relationship between student cohesiveness and motivation was 
not significant in my study, it is possible that the team selection process that was used 
as part of the Cooperative Learning and Assessment strategy may have influenced this 
result. An aspect of the cooperative learning strategies utilised within the classes in my 
study was self-selected teams (Lowe, 2004; see Section 1.1.3, and Appendix 1). The 
idea of student selected teams is a controversial one. While Kagan (1994) suggests 
there are several effective ways to select teams, including student selection, he also 
acknowledges that teacher assignment of teams has benefits. Other researchers suggest 
that problems with team selection are frequently caused by not enough coaching and 
strategies put in place to maintain effective teams (Hansen, 2006; Sashittal, Jassawalla, 
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& Markulis, 2011). Given the potential problems attributed to team selection, this may 
have had an influence on student cohesion within the classrooms that comprised the 
sample in this study.  
Another consideration, with regard to there being no significant relationship between 
student cohesiveness and motivation in my study, is that students’ peer orientation may 
have influenced their perceptions of student cohesion in classes with teachers 
identified as effectively implementing cooperative learning. Hancock (2004) found 
that students with a high peer orientation viewed working cooperatively much more 
favourably than students with a low peer orientation. The peer orientations of students 
was not investigated in my study, but it would be worth examining this relationship 
more closely in future research to further understand the relationship between 
cooperative learning and students’ perception of social cohesion in the learning 
environment (Recommendation 8). 
Students’ perception of social cohesion within the learning environment may have also 
been influenced by their goal orientation. Levy et al. (2004) found that students 
identified as having a learning goal orientation, while expressing a preference for 
working collaboratively with good friends, were also prepared to cooperate with 
students who were not their friends in order to facilitate student cohesion. While it was 
found in my study that students’ perception of student cohesiveness within their 
classroom did not influence their motivation, it is possible that students’ goal 
orientation may have influenced their perception of social cohesiveness within the 
learning environment.  
It is noted that, although the first hypothesis of my study was that the learning 
environment would influence motivation, there have been studies that have found a 
reciprocal relationship between motivation and perceptions of the learning 
environment (Bi, 2015; Oga-Baldwin et al., 2017), supporting the bi-directional 
elements of social cognitive theory (Bandura, 1977). For example, Oga-Baldwin et al. 
(2017, p. 140) found a “positive, dynamic relationship between motivation, 
perceptions of the learning environment, and engagement.” In another study, Bi (2015) 
used an adapted form of the WIHIC to investigate associations between the learning 
environment and English language learners at a university in China. It was found that 
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the learning environment and motivation mutually affected each other. Future research 
investigating motivation – learning environment associations would benefit from 
viewing the interaction of these relationships from a bi-directional rather than a uni-
directional perspective (Recommendation 9). 
6.1.3.2 Hypothesis 2: The influence of the Learning Environment on Self-Regulation 
In my study, the learning environment did not have a statistically significant influence 
on students’ self-regulation. This finding was not entirely unexpected as other studies 
have reported differing results with regard to the influence of learning environment 
constructs on students’ self-regulation of effort (Chipangura & Aldridge, 2017; 
Velayutham et al., 2013; Velayutham & Aldridge, 2013). For example, in Chipangura 
and Aldridge’s (2017) study, the only learning environment constructs that were found 
to have a statistically significant and positive influence on self-regulation were 
involvement and task orientation (only one of which—involvement—was a construct 
used in my study). Interestingly, in Chipangura and Aldridge’s (2017) study, student 
cohesiveness was found to have a statistically significant (p < 0.05) and negative 
influence on students’ self-regulation, suggesting that increased student cohesion 
resulted in decreased levels of self-regulation. In another study, Velayutham and 
Aldridge (2013) found only three learning environment constructs influenced self-
regulation: student cohesiveness, investigation, and task orientation. Exceptions to 
these findings include Alzubaidi et al.’s (2016) study where a statistically significant 
and positive relationship was reported between self-regulation and all but one of the 
learning environment scales in the WIHIC, that of cooperation. Other researchers, such 
as Agina, Kommers and Steehouder (2011), suggest that context (learning 
environment) is a key factor in self-regulation. The mixed findings with regard to the 
impact of the learning environment on students’ self-regulation found in the literature 
suggest that more research is needed in this area, particularly with regard to how 
students’ self-regulation may influence their perceptions of the learning environment 
(Recommendation 10). 
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6.1.3.3 Hypothesis 3: The Influence of Motivation on Students’ Self-Regulation 
It was hypothesised that the motivation constructs used in my study—learning goal 
orientation, task value, and self-efficacy—would influence students’ self-regulation of 
effort (see Figure 3.1). The statistically significant (p < 0.001), positive relationship 
between each of the motivation constructs and students’ self-regulation of effort 
confirmed this hypothesis. This finding corroborates other studies in the literature that 
found motivation and self-regulation to be closely linked (Hijzen et al., 2007; Pintrich, 
2003b; Schunk & Zimmerman, 2007; Wolters, 2010; Zimmerman, 2002). 
In my study, the motivation construct of self-efficacy was found to have the strongest 
influence on self-regulation. This finding supports the findings of other researchers 
with regard to self-efficacy being a strong predictor of self-regulation of effort within 
classrooms (Bandura, 1991; Boekaerts & Cascallar, 2006; Dweck & Master, 2008; 
Pintrich & De Groot, 1990; Pokay & Blumenfeld, 1990; Schunk, 1996; Schunk & 
Ertmer, 2000; Zimmerman & Martinez-Pons, 1990; Zimmerman & Schunk, 2008).  
The finding in my study that learning goal orientation had a statistically significant 
(p<0.001) and positive influence on students’ self-regulation of effort, corroborates 
similar research findings with regard to the relationship between learning goal 
orientation and self-regulation (Alzubaidi et al., 2016; Chipangura & Aldridge, 2017; 
Schunk & Ertmer, 1999; Schunk & Zimmerman, 1996; Velayutham et al., 2013; 
Velayutham & Aldridge, 2013; Velayutham et al., 2011, 2012; Zimmerman & 
Kitsantas, 2014). 
6.1.4 Research Objective 4: Differences in Motivation, Self-Regulation, and 
Learning Environment Perceptions 
The final research objective of my study was to investigate whether differences exist 
in students’ motivation towards learning, self-regulation, and perceptions of the 
learning environment for students in classes with teachers identified as effectively 
implementing cooperative learning practices and students not in such classes. As a 
result of the educational reform that the Abu Dhabi Education Council (ADEC) was 
undergoing at the time of my study, cooperative learning strategies were expected to 
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be implemented within all Cycle 2 (middle school) science classrooms (as explained 
in Chapter 1, Section 1.1.3). This circumstance provided an opportunity to study the 
impact of cooperative learning on students’ motivation, self-regulation, and 
perceptions of the learning environment. 
Data were collected from two groups of students (N=338): one group (n=175) in 
classes with teachers identified as effectively implementing cooperative learning 
practices and another group that were not in such classes (n=163). The statistical 
significance of the differences between the two groups was measured using one-way 
multivariate analysis of variance (MANOVA) and ANOVA. In addition to 
establishing whether there was a difference between groups, effect size was used to 
establish the magnitude of these differences.  
The findings indicated that there were statistically significant differences between the 
two groups. Students in classes with teachers identified as effectively implementing 
cooperative learning strategies reported higher levels of motivation towards learning, 
self-regulation, and more positive perceptions of the learning environment than 
students not in such classes. Key findings are summarised below. 
 The average item means for the four SALES scales were all higher for 
students in classes with teachers identified as effectively implementing 
cooperative learning compared to students who were not in such classes.  
 Statistically significant differences were found between the two groups with 
regard to the motivation scales utilised in this study: self-efficacy (p<0.01); 
task value (p<0.05); and learning goal orientation (p<0.05). Students in 
classes with teachers identified as effectively implementing cooperative 
learning strategies reported higher levels of motivation compared with those 
not in such classes. 
 The effect sizes for the differences were large, and of educational 
significance, for all motivation constructs: learning goal orientation (effect 
size of 0.88 standard deviations); task value (effect size of 0.83 standard 
deviations); and self-efficacy (effect size of 0.91 standard deviations). 
 Statistically significant differences were found between the two groups with 
regard to the self-regulation scale (p<0.01). Students in classes with 
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teachers identified as effectively implementing cooperative learning 
strategies reported higher levels of self-regulation compared to their 
counterparts. 
 The effect size for the differences between the two groups with regard to 
self-regulation was large (effect size of 0.92 standard deviations). 
 Statistically significant differences were found between the two groups with 
regard to the learning environment scales of teacher support, involvement, 
and cooperation (p<0.05), with students in classes with teachers identified 
as effectively implementing cooperative learning strategies perceiving the 
learning environment, as assessed by those scales, more positively than their 
counterparts. 
 There was no statistically significant difference between the two groups 
with regard to students’ perceptions of student cohesiveness. 
 The effect sizes for the differences between the two groups were large for 
three learning environment constructs: teacher support (effect size = 0.99 
standard deviations); and involvement and cooperation (effect sizes = 0.88 
standard deviations). The effect size was moderate for the learning 
environment construct of student cohesiveness (effect size = 0.54 standard 
deviations).  
 The findings of my study corroborate other studies that investigated the impact of 
cooperative learning, finding that cooperative learning contexts resulted in increased 
levels of motivation (Can & Boz, 2016; Fernandez-Rio, Cecchini, et al., 2017; 
Fernández‐Ballesteros, Díez‐Nicolás, Caprara, Barbaranelli, & Bandura, 2002; 
Hancock, 2004; Hanze & Berger, 2007; Hijzen et al., 2007; Nadrah et al., 2017; Razak, 
2016; Slavin, 1995, 1996; Umemoto & Yada, 2016); self-regulation (Arjanggi & 
Setiowati, 2014; Fernandez-Rio, Cecchini, et al., 2017; Fernandez-Rio, Sanz, et al., 
2017; Grau & Whitebread, 2012; Mentz & Van Zyl, 2016), as well as more positive 
perceptions of the learning environment (Fernandez-Rio, Sanz, et al., 2017; Hanze & 
Berger, 2007; Hijzen et al., 2007; Premo, Cavagnetto, Davis, & Brickman, 2018).  
The magnitude of the difference between the two groups, with regard to the three 
motivation constructs used in my study, corroborates similar findings in past research 
investigating the impact of cooperative learning on motivation. As with my study, 
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cooperative learning was found to increase: self-efficacy (Hanze & Berger, 2007; 
Nichols, 1996; Umemoto & Yada, 2016); learning goal orientation (Can & Boz, 2016; 
Hijzen et al., 2006; Kim et al., 2015; Kim et al., 2012; Law, 2011; Nichols, 1996; 
Nichols & Miller, 1994; Ning & Hornby, 2014); and task value (Nichols, 1996; 
Umemoto & Yada, 2016).  
One reason for the increased levels of motivation and self-regulation in classes with 
teachers identified as effectively implementing cooperative learning practices may 
have been due to the presence of two elements of successful cooperative learning, 
deemed by leading cooperative learning theorists as essential (Johnson & Johnson, 
2009; Kagan, 1989; Sharan, 2010; Slavin, 1996). These two elements are positive 
interdependence (the success of the individual is reliant on the success of the whole) 
and individual accountability (being accountable for one’s own actions and 
achievement as well as that of the group as a whole). Both of these elements have been 
found to increase motivation and self-regulation (Johnson et al., 2014). While 
cooperative learning implementation was an emirate-wide expectation within 
government school Cycle 2 science classrooms in Abu Dhabi, it was not yet being 
consistently or effectively implemented. This resulted in many classroom 
environments continuing to reflect traditional teaching practices. It is, therefore, 
possible that the magnitude of the difference in motivation and self-regulation in 
classes with effectively implemented cooperative learning strategies, was as a result 
of positive interdependence and individual accountability being present.  
While students in classes with teachers identified as effectively implementing 
cooperative learning strategies had statistically significant and positive reports of self-
efficacy in my study (p=<.05), the dynamics of academic efficacy within cooperative 
learning groups appear to be complex, and it is not clear from the results in my study 
as to what specific efficacy dynamics were in play. For example, a problem in poorly 
managed cooperative groups is that students with high levels of self-efficacy can 
dominate group discussions (Salonen, Vauras, & Efklides, 2005), resulting in the 
reduction of other group members’ self-efficacy and self-regulation. This problem may 
have occurred in classes where cooperative learning was not being implemented 
effectively, which may have subsequently impacted on students’ self-efficacy within 
those classes.   
Discussion, Recommendations, and Conclusion 
 179  
       
  
 
Further, there appears to be a strong relationship between self-efficacy and collective 
efficacy (Fernández‐Ballesteros et al., 2002; Wang & Lin, 2007). That is, high levels 
of self-efficacy among students within a group are likely to result in a higher sense of 
collective efficacy. It is possible, therefore, that the higher levels of self-efficacy 
reported in classes with teachers identified as effectively implementing cooperative 
learning strategies, was as a result of individual-collective efficacy associations, and 
not because of the cooperative learning strategies themselves. This possibility has 
implications with regard to group selection. For example, Wang et al. (2007) 
recommend that teachers wanting high levels of efficacy among collective groups 
should ensure that there is at least one member in each group with high self-efficacy. 
As described in Chapter 1, Section 1.1.3, group selection, within the context of my 
study, was expected to be student driven. The way the groups were organised may 
have impacted the individual and collective efficacy dynamics within cooperative 
learning groups. It is recommended, therefore, that further investigation into the 
dynamics of self- and collective efficacy be an area of future research 
(Recommendation 11). 
In my study, students in classes with teachers identified as implementing effective 
cooperative learning practices reported higher levels of self-regulation compared to 
their counterparts, who were not in such classes.  This finding was not entirely 
surprising, as it is necessary in cooperative learning situations for students to “self, co, 
and share-regulate their learning” (Fernandez-Rio, Cecchini, et al., 2017, p. 2). 
Working cooperatively within a team, rather than relying on the teacher, may more 
readily foster self-regulatory behaviours, such as: organising information; assigning 
value to an activity; initiating learning activities; motivating themselves to get started; 
engaging in goal-directed tasks; and sustaining effort until the task is completed 
(Boekaerts & Cascallar, 2006; Fernandez-Rio, Cecchini, et al., 2017).  
Students in classes with teachers identified as effectively implementing cooperative 
learning strategies reported more positive perceptions of their learning environment 
than those in classes that did not have such teachers. For example, students in these 
classes perceived higher levels of teacher support than their counterparts.  This finding 
is interesting, considering that in these classes, students are likely to have spent more 
time working and learning together and less time listening to the teacher, compared to 
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students not in such classes. The higher levels of perceived teacher support reported 
from these students could be due to the high levels of teacher support required to 
implement effective cooperative learning strategies. Teachers in these classes would 
likely have been required to provide high levels of support to ensure that cooperative 
learning was working effectively, particularly as it was a new instructional approach. 
This support may have included questioning to ensure conceptual understanding was 
occurring (particularly as the teacher was no longer the sole provider of content 
information), providing positive feedback with regard to working as a team, and 
generally providing high levels of encouragement.  
Students in classes with teachers identified as effectively implementing cooperative 
learning strategies reported more positive perceptions of involvement and cooperation 
than their counterparts. It is possible that students in these classes felt more confident 
about raising questions, discussing ideas, and generally being involved in the learning 
dynamics within the classroom, due to increased levels of collective efficacy being 
present in their cooperative learning groups. Increased perceptions of cooperation 
among students in classes with teachers identified as effectively implementing 
cooperative learning strategies, compared to students not in such classes, is logical 
considering the focus on cooperative strategies and behaviour likely to have been 
present in those classes. The items within the cooperation scale in the WIHIC 
instrument directly refer to behaviours that would have been necessary when working 
in effective cooperative learning groups, such as working with and learning from 
others, sharing resources, and working to achieve goals. 
Similar to the findings with regard to the learning environment construct of social 
cohesiveness having no significant influence on students’ motivation or self-
regulation, there was no statistically significant difference between the two groups 
with regard to perceptions of social cohesion within the respective classes. This finding 
was unexpected, as the demands of working cooperatively were expected to have 
required greater levels of social cohesion. However, as discussed previously, the way 
in which the groups were selected may have had a bearing on students’ perceptions of 
social cohesion. If students in classes with teachers identified as effectively 
implementing cooperative learning strategies were not able to self-select groups as 
recommended, they may have resented working collaboratively with students with 
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whom they were not friends and, correspondingly, replied negatively on items in this 
scale. This finding, contradictory to other studies (Alzubaidi et al., 2016; Chipangura 
& Aldridge, 2017; Velayutham et al., 2013; Velayutham & Aldridge, 2013), remains 
a puzzling one and would require further investigation to clarify its cause. 
Overall, the results with regard to the examination of differences between students’ 
motivation towards learning, self-regulation, and perceptions of the learning 
environment, indicate that students in classes with teachers identified as effectively 
implementing cooperative learning had higher levels of motivation, self-regulation, 
and more positive perceptions of their learning environment than did students who 
were not in such classes.  
In the above section, the results pertaining to the four research objectives of my study 
were discussed and compared with research. The educational implications of these 
findings are discussed in Section 6.2. 
6.2 Educational Implications of the Study 
The findings of my study have educational implications for a range of stakeholders, 
particularly the Abu Dhabi Education Council (ADEC). A primary goal of the ADEC 
reform was to improve students’ achievement (Abu Dhabi Education Council, 2009; 
2012). It is has been well established in the literature that motivation and self-
regulation influence achievement (Bereby-Meyer & Kaplan, 2005; Dignath et al., 
2008; Hacieminoglu et al., 2009; Kitsantas et al., 2009; Lauriola et al., 2015; Roeser 
et al., 1996; Schmitt et al., 2015; Zimmerman, 2008), and that perceptions of the 
learning environment have a significant impact on student outcomes (Fraser, 2012). 
The finding in my study that there was a positive association between learning 
environment perceptions, motivation, and students’ self-regulation suggests that the 
more positive students’ perceptions of their learning environment becomes, the more 
motivated they are likely to be, which could, in turn, increase their levels of self-
regulation; subsequently improving student outcomes, including achievement. 
Therefore, a consideration of students’ motivation, self-regulation and learning 
environment perceptions beyond the scope of this study could improve student 
outcomes overall. 
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The statistically significant and positive influence of teacher support on all three of the 
motivational constructs used in my study supports substantial research that has found 
a positive association between teacher support and a range of student outcomes. This 
has implications for ADEC principals and teachers, who could reflect on and assess 
students’ perceptions of teacher support in the classroom and, subsequently, make 
appropriate changes in teaching practice and behaviour to foster a positive learning 
environment, resulting in improved motivation.  
My study supports previous research findings that students’ perception of their 
learning environment influences their motivation towards learning. An implication for 
teachers and educational leaders is that an investigation of students’ perceptions of 
their learning environment, using valid and economic measures such as those used in 
my study, could provide a wealth of useful information that could be used to improve 
many student outcomes, including motivation and self-regulation of effort 
(Recommendation 12). 
The results of my study suggest that effectively implemented cooperative learning 
practices are likely to result in significant and positive improvements in students’ 
motivation and self-regulation of effort. Given the positive association between 
motivation and self-regulation found in my study, as well as in past research, further 
resources, training, and professional development invested into cooperative learning 
practices may result in improved achievement outcomes in Abu Dhabi government 
school science classrooms (Recommendation 13). 
Those responsible for policy development and curriculum reform within ADEC could 
use the outcomes of my study to inform decision-making with regard to the place of 
cooperative learning practices within other subjects in the ADEC curriculum. Further, 
my study could have educational implications with regard to educational policy and 
curriculum reform for other emirates in the UAE. The study could potentially influence 
the extent to which cooperative learning practices become incorporated within the 
curriculums of other emirates in the UAE. 
An important implication of my study is that students in classes with teachers 
identified as effectively implementing cooperative learning had higher levels of 
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motivation towards learning, self-regulation, and more positive perceptions of their 
learning environment than those students not in such classes. This finding would 
suggest that ADEC teachers with a desire to improve students’ motivation, self-
regulation, and learning environment perceptions, would do well to incorporate 
cooperative learning structures in their classroom programmes (Recommendation 14). 
6.3 Limitations of the Study 
My study, like any other, had limitations that need to be acknowledged when 
considering the significance of the findings and possible generalisation of the results. 
These limitations, largely with regard to the nature of the sample used in the study, are 
discussed and recommendations made for future research when applicable.  
One limitation of my study was that the methodology was quantitative in nature and, 
as a result, causal explanations were not possible. As both quantitative and qualitative 
methods have limitations and strengths, it would be beneficial for future research to 
combine the strengths of both approaches in order to provide a deeper understanding 
of the relationships between the factors in the study (Creswell, 2014). For example, 
utilising observations would enable the examination of relationships between the 
perceived and the observed environment (Knight et al., 2014). Although time 
constraints for my study did not permit the collection of qualitative information, it is 
recommended that future studies adopt a mixed method approach to ensure sufficient 
breadth and depth of information (Recommendation 15).  
Given the quantitative nature of my study, it was not possible to evaluate the extent to 
which teachers identified as effectively implementing cooperative learning in their 
classes had incorporated positive interdependence and individual accountability—
essential pre-requisites of cooperative learning according to cooperative learning 
theorists (Johnson & Johnson, 1999; Sharan, 1980; Slavin, 1996). As such, the use of 
observations in future research would provide more informed conclusions to be drawn 
as to the efficacy of the cooperative learning practices present in the classrooms of 
these teachers (Recommendation 16).  
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There were three limitations with regard to the sample used in my study: the inclusion 
of only female participants; the sample size; and the grade levels included. These 
factors, which had a confounding effect on one another and were largely out of my 
control, are discussed below. 
The first limitation regards the participants being female only. The reason that the 
study did not include male participants was logistical and resulted from the fourth 
research objective in my study: investigating whether there was a difference in 
students’ motivation towards learning, self-regulation, and perceptions of the learning 
environment between classes with teachers identified as effectively implementing 
cooperative learning practices and classes that did not have such teachers. The teachers 
who had been identified as effectively teaching cooperative learning strategies were 
all female and hence, the students they taught were female18. To provide a more 
comparable sample, students in the remaining half of the sample were required to be 
female. Given that gender differences have been found with regard to students’ 
perception of learning environment factors, such as teacher support (Katz, 2017), as 
well as finding that males and females may have different motivational beliefs 
(Herndon & Bembenutty, 2017), generalising the results to male students should be 
undertaken with caution. It is suggested that future studies of this nature would benefit 
from gathering data from both male and female populations (Recommendation 17). 
The second limitation relates to the sample size. The limited number of teachers 
identified as effectively implementing cooperative learning in their classes, in turn 
limited the total sample size. The total sample size from the classes with teachers 
identified as implementing effective cooperative learning practices was 175 students. 
Due to both the need to have a representative sample, and the variance in individual 
class populations, the resulting sample size for classes that did not have such teachers 
was 163 students. The sample size placed limitations on the study in terms of data 
analyses, as it was not possible to use both exploratory and confirmatory factor 
analysis as the sample was too small to allow the data to be split for separate analyses. 
It is recommended, therefore, that future studies involve a larger sample size, if 
                                                 
18 Once beyond kindergarten, all students in Abu Dhabi Government schools are taught by members of 
the same sex. 
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possible, to enable the use of both confirmatory and exploratory factor analysis 
(Recommendation 18). 
The third limitation regarding the sample was the selection of students from different 
grade levels. In order to provide a representative sample, the study involved students 
from a range of grade levels. If the sample had been larger, it would have been possible 
to carry out data analyses to investigate whether changes in perceptions of the learning 
environment could have been attributed to grade level. Given that differences in 
motivation towards learning and learning environment perceptions have been found to 
vary over grade levels (Wentzel et al., 2010), it is recommended that future studies 
investigate grade level differences in motivation, self-regulation, and learning 
environment perceptions (Recommendation 19).  
6.4 Recommendations for Future Research 
It is an inevitable and valuable by-product of engaging in research that the current 
study becomes a springboard from which other research pathways could be launched. 
As a result of embarking on this research, consideration has been given to other 
research that could extend the findings of my study in the future. Possible directions 
for future research are discussed in this section. 
There have been a small number of studies investigating learning environment–student 
outcome associations in Middle Eastern cultures, such as: investigating students’ 
perceptions of science and mathematics learning environments in Qatar (Knight et al., 
2014); examining the actual and preferred learning environments of student teachers 
in the UAE (MacLeod & Fraser, 2010); motivation, self-regulation, and learning 
environment perceptions of university English language learners in Jordan (Alzubaidi 
et al., 2016); and university students’ perceptions of a mathematics learning 
environment and attitudes in the UAE (Afari, 2013; Afari et al., 2013). Cetin-Dindar 
(2016), in her study of motivation and perceptions of the learning environment 
amongst elementary students in Turkey, found that motivation actually decreased in a 
constructivist learning environment. Cetin-Dindar suggests this may have been 
because Turkish schools were not used to active learning as found within constructive 
environments. Rich research opportunities remain to further investigate cultural 
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influences on learning environment–outcome associations as well as the influence of 
culture on learning environment perceptions, particularly within elementary, middle, 
and high-school contexts in the Middle East (Recommendation 20).  
There is important new research investigating the responses and attitudes of Arab 
teachers in the UAE to educational reform and the resulting professional development 
as a consequence of this reform (McChesney, 2017; Von Oppell & Aldridge, 2015). It 
was my experience, and has been the experience of other researchers (Knight et al., 
2014; McChesney, 2017; Von Oppell & Aldridge, 2015), that many Arab teachers and 
educational leaders within Gulf nations, such as the UAE and Qatar, have struggled 
with implementing educational innovations, such as cooperative learning, that are part 
of educational reform. Although an investigation of teachers’ perceptions of the 
cooperative learning environment was beyond the scope of my study, future research, 
examining Arab science teachers’ perceptions of the cooperative learning environment 
in Abu Dhabi government schools, would help to understand the impact of this 
educational innovation (Recommendation 21). 
Cooperative learning has been widely established as having a generally positive 
influence on a range of learning outcomes (Johnson & Johnson, 2009), but most 
studies (reviewed in Chapter 2) have been situated within a Western context. There is 
much work to be done with regard to investigating the impact of cooperative learning 
in Arabic cultures. In government schools in the UAE, a social strata exists that may 
influence not only cooperative learning dynamics but also students’ motivation, self-
regulation, and perceptions of the learning environment. A particularly interesting 
aspect to consider would be the influence of cultural status on cooperative learning 
dynamics within the UAE and, possibly, other Middle Eastern classrooms.  
The SALES instrument was designed with inclusivity and economy in mind 
(Velayutham et al., 2011). In order to better accommodate for the cooperative learning 
setting, future studies could deconstruct self-efficacy, goal orientation, and self-
regulation to include: collective efficacy (Fernández‐Ballesteros et al., 2002; Wang & 
Lin, 2007); more complex goal orientations, such as self-determination goals and 
social goals (Dowson & McInerney, 2001; Hijzen et al., 2006); and co-, shared, and 
socially constructed self-regulation (Grau & Whitebread, 2012; Järvelä & Järvenoja, 
Discussion, Recommendations, and Conclusion 
 187  
       
  
 
2011), respectively. Future research could provide further insight into the more 
complex nuances within these motivational constructs, although addressing the 
manageability of such measures could be a challenge. 
Slavin (2015), a seminal researcher with regard to cooperative learning, has suggested 
that “further research [is] needed to advance cooperative learning scholarship” (p. 5), 
and this has been echoed by Casey and Goodyear (2015). One such research area could 
be to investigate the influence of peer orientation on motivation and achievement in 
cooperative learning contexts. Researchers have found that students with high peer 
orientations were significantly more motivated to learn and had higher levels of 
achievement than students with low peer orientation, although the difference was not 
significant (Hancock, 2004). Hijzen et al. (2006) found that students with high peer 
orientation rated the quality of cooperative learning practices more highly than 
students with low peer orientations. The relationship between cooperative learning, 
peer orientation, and motivation would benefit from further research. 
6.5 Summary of Recommendations 
Recommendation 1:  The SALES instrument was translated and validated for use 
for the first time in the UAE and the first time with middle 
school students with Arabic as their first language. It is 
recommended that future research utilises this instrument to 
investigate Arabic-speaking students’ motivation and self-
regulation in a range of subjects and educational levels (see 
Section 6.1.2.1). 
Recommendation 2:  It is recommended that the anomaly in my study, concerning 
the inability of the involvement scale in the modified WIHIC 
instrument to differentiate between classes, is more closely 
examined in future research (see Section 6.1.2.2). 
Recommendation 3:  It is recommended that future research investigating teacher 
support/task value associations be undertaken as there is a 
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scarcity of research examining this learning environment–
motivation relationship (see Section 6.1.3.1). 
Recommendation 4:  The surprisingly inconsistent findings concerning the 
relationship between teacher support and self-efficacy 
associations as found in the literature suggest that more 
research should be conducted exploring these relationships 
(see Section 6.1.3.1). 
Recommendation 5:  Teacher behaviour is an important element of the 
psychosocial learning environment, and it is recommended 
that further research be conducted to investigate the range of 
teacher behaviours, beyond that of teacher support (see 
Section 6.1.3.1).  
 
Recommendation 6:  It is recommended that students’ perception of peer 
relationships and the subsequent impact on motivation and 
self-regulation be further investigated (see Section 6.1.3.1). 
 
Recommendation 7:  It is recommended that further research be undertaken to 
investigate the associations between students’ perception of 
involvement in the classroom and their subsequent 
motivation (see Section 6.1.3.1). 
Recommendation 8:  It is recommended that further research be conducted with 
regard to students’ peer orientation and its impact on student 
cohesion in the cooperative learning classroom (see Section 
6.1.3.1). 
Recommendation 9:  It is recommended that future research investigating learning 
environment–outcome associations do so from a bi-
directional, rather than uni-directional perspective (see 
Section 6.1.3.1). 
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Recommendation 10:  It is recommended that further research be undertaken with 
regard to the interplay between the learning environment and 
students’ self-regulation, particularly with regard to how 
students’ self-regulation influences their perceptions of the 
learning environment (see Section 6.1.3.2). 
Recommendation 11:  It is recommended that further research be conducted with 
regard to the impact of self- and collective efficacy dynamics 
on group dynamics, motivation, self-regulation, and 
perceptions of the learning environment (see Section 6.1.4). 
Recommendation 12:  It is recommended that teachers and educational leaders 
make use of valid and economical learning environment 
instruments, such as the one used in my study, to assess 
students’ perceptions of the learning environment because 
this assessment is likely to yield valuable information that 
could support the improvement of a range of student 
outcomes, including motivation and self-regulation (see 
Section 6.2).  
Recommendation 13:  It is recommended that the Abu Dhabi Education Council 
(ADEC) invest further resources, training, and appropriate 
professional development to ensure that more teachers have 
the support they need to effectively implement cooperative 
learning practices as a means of improving students’ 
motivation and self-regulation (see Section 6.2). 
Recommendation 14:  It is recommended that ADEC principals and teachers 
wanting to improve students’ motivation and self-regulation 
consider incorporating cooperative learning strategies within 
the classroom (see Section 6.2). 
Recommendation 15:  It is recommended that qualitative methods be combined 
with the quantitative methodology of my study as a 
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combination of the strengths of both approaches would 
provide a deeper understanding of the relationships between 
the factors in the study (see Section 6.3).  
Recommendation 16:  It is recommended that future research investigating 
students’ motivation, self-regulation, and perceptions of the 
learning environment in cooperative learning contexts use 
observations and other appropriate measures to establish 
whether the elements of positive interdependence and 
individual accountability are present during cooperative 
learning (see Section 6.3). 
Recommendation 17:  It is recommended that future research investigating 
motivation, self-regulation, and perceptions of the learning 
environment in the UAE should, if possible, gather data from 
both male and female sample populations to both ensure 
greater generalisability, and compare differences (see 
Section 6.3).  
Recommendation 18:  It is recommended that future studies ensure that the sample 
size is sufficient to allow confirmatory factor analysis to be 
conducted to with regard to further substantiating the validity 
of the WIHIC and SALES questionnaires (see Section 6.3).  
Recommendation 19:  It is recommended that future studies investigate grade level 
differences in motivation, self-regulation, and perceptions of 
the learning environment (see Section 6.3).  
Recommendation 20:  It is recommended that future research exploring learning 
environment–outcome associations in Middle Eastern 
contexts investigate cultural influences on these associations, 
as well as the impact of these influences on students’ 
motivation, self-regulation, and perceptions of the learning 
environment (see Section 6.4). 
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Recommendation 21:  It is recommended that future research examine Arabic 
teachers’ perceptions of the cooperative learning 
environment as well as other educational innovations being 
implemented as a result of educational reform (see Section 
6.4). 
6.6 Significance of the Research 
It is hoped that my study will have value for a range of educational stakeholders. 
However, it makes a particular contribution to the educational reform taking place 
within Abu Dhabi. The significance of the findings within my study is discussed from 
three perspectives in terms of: the contribution made to teachers working in Abu Dhabi 
government schools (Section 6.6.2); the broader contribution of my study towards the 
ADEC educational reform (Section 6.6.3); and the theoretical and methodological 
contributions of my study (Section 6.6.4). 
6.6.2 Contribution to Teachers Working in Abu Dhabi Government Schools 
The results of my study have significance for science teachers working in Abu Dhabi 
government schools in several ways. While the findings of my study are directly 
applicable to science teachers, it is possible that they may also be of use for teachers 
of other subjects. First, teachers will have access to two bi-lingual and economical 
questionnaires in Arabic and English that have been utilised in the same educational 
context and culture: The SALES questionnaire (to assess students’ motivation towards 
learning science and their self-regulation of effort) and the WIHIC questionnaire (to 
assess students’ perceptions of their learning environment). These instruments can 
provide teachers with a snapshot of how students perceive their learning environment 
as well as subsequent influences that these perceptions may have on motivation. The 
ability to gather data on students’ viewpoints has significance for teachers in Abu 
Dhabi government schools who have not previously had access to such measures. 
Second, the positive impact that effective cooperative learning had on students’ 
motivation, self-regulation, and perceptions of the learning environment in my study, 
has significance for teachers wanting to improve students’ motivation and self-
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regulation in their science classrooms; motivated, self-regulated students are likely to 
have improved achievement outcomes (Harackiewicz et al., 2000).  
The findings of my study have further practical significance for teachers. The learning 
environment constructs of teacher support and cooperation, found in my study to have 
a positive influence on motivation, are specific and tangible aspects of the 
psychosocial learning environment that are within a teacher’s ability to control. The 
findings in my study, that the level of teacher support given to students influenced their 
motivation, supports other similar studies, such as Furrer et al., (2014). Therefore, it is 
possible that adjustments and adaptations made to the levels of teacher support 
provided within the classroom may subsequently improve students’ motivation. 
Similarly, as students’ perceptions of the levels of cooperation within the learning 
environment influenced their motivation in my study, teachers could reflect on the 
level of cooperation within their classroom environment and make changes as 
necessary. 
In addition, the finding that students in classes with teachers identified as effectively 
implementing cooperative learning strategies had higher levels of motivation, self-
regulation, and more positive perceptions of their learning environment than students 
not in such classes, is of significance to teachers wanting to improve student outcomes. 
The  strong association between the affective outcomes of motivation, self-regulation, 
and achievement found in the literature (Cox & Whaley, 2004; Denissen et al., 2007; 
Kitsantas et al., 2009) suggests that not only will affective outcomes such as 
motivation increase through cooperative learning but possibly achievement outcomes 
as well.  
6.6.3 Contribution to the ADEC Education Reform 
International results indicate that the achievement levels of students in Abu Dhabi in 
science, mathematics, and literacy are below expectations (Mullis, Martin, Foy, & 
Arora, 2012; Mullis, Martin, Foy, & Drucker, 2012). The finding in my study, that 
students’ perception of the learning environment influenced students’ motivation in 
science classes, implies that attention should be paid at a policy and curriculum level 
to learning environment culture within Abu Dhabi government schools. Subsequently, 
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changes could be made to the psychosocial environment in order to promote students’ 
motivation towards learning in all subjects. 
The results of my study can inform the Abu Dhabi Education Council as to the impact 
of cooperative learning, one of the educational innovations being implemented in Abu 
Dhabi government schools Cycle 2 (middle school) science classes at the time of my 
study. Given the poor educational outcomes that contributed towards the introduction 
of the education reform in the UAE (Martin et al., 2012; Mullis, Martin, Foy, & Arora, 
2012; Mullis, Martin, Foy, & Drucker, 2012), research that can evaluate the impact of 
any aspect of this reform on students’ learning outcomes has significance. Students in 
classes with teachers that had been identified as implementing cooperative learning 
effectively had greater motivation, self-regulation, and more positive perceptions of 
their learning environment than students not in such classes. The educational 
importance of these findings, as established through the magnitude of effect sizes 
found in the results of my study, has significance for ADEC policy-makers and 
curriculum designers charged with improving achievement outcomes for Abu Dhabi 
students. This provides valuable information to ADEC with regard to the impact of 
cooperative learning on students’ affective learning outcomes in science and suggests 
that cooperative learning strategies—if implemented effectively—are likely to 
improve students’ motivation in other curriculum areas in addition to science.  
While my study was situated within Abu Dhabi government schools, the findings 
therein are likely to be relevant for both other emirates in the UAE, as well as other 
Middle Eastern countries wanting to improve students’ motivation and self-regulation 
in science and other subjects. Educational reform is taking place in the emirate of 
Dubai (Farah & Ridge, 2009) and other Gulf nations, such as Qatar (Knight et al., 
2014; Qureshi et al., 2016). The findings from my study could be of use to these 
countries’ education policy-makers when considering current or potential influences 
on students’ motivation and self-regulation. In addition, the practical contribution my 
study makes to teachers within Abu Dhabi science classrooms could possibly be 
extended to other teachers, both in other emirates in the UAE, as well as in the wider 
region.  
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6.6.4 Theoretical and Methodological Contributions 
While my study is situated within the educational context of Abu Dhabi, the findings 
nevertheless make a contribution to the fields of both learning environment and 
motivation. This research contributes to the literature as it extends previously limited 
research examining the relationship between motivation, self-regulation, and 
perceptions of the learning environment within science classrooms. Further, it fills a 
gap in the research as it investigates the associations between students’ motivation, 
self-regulation, and learning environment perceptions within a cooperative learning 
environment.  
My study has made a methodological contribution in three ways. First, it provides a 
reliable and validated Arabic version of the SALES instrument, suited to the UAE 
context, which can be used by researchers and educators to evaluate students’ 
motivation and self-regulation in Middle Eastern middle school classrooms in a range 
of subjects. Second, it is the first study to explore learning environment, motivation, 
and self-regulation associations within the one study in the UAE, using structural 
equation modelling. Third, it uses effect size to establish the magnitude of differences 
in motivation, self-regulation, and perceptions of the learning environment between 
classes with teachers identified as effectively implementing a cooperative learning 
strategy and classes that did not have such teachers. Using effect size is “a powerful 
tool for evaluating the practical importance of study findings” (Cook, Cook, & 
Therrien, 2018, p.1). Effect sizes evaluate the practical importance of research findings 
in a way that p values cannot because they do more than establish that an effect does 
exist and can explain the size of that effect (Cook et al., 2018; Fritz et al., 2012; 
Sullivan & Feinn, 2012).  
In the above section, the impact of my study for a range of stakeholders has been 
discussed. First, the impact of my study was discussed in terms of its significance for 
teachers wanting to improve their students’ motivation, self-regulation, and 
perceptions of the learning environment (Section 6.6.2). Second, the significance for 
Abu Dhabi Education Council policy-makers and curriculum designers in terms of 
both evaluating the impact of the cooperative learning innovation as well as informing 
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future decision making was discussed (Section 6.6.3.). Finally, the theoretical and 
methodological contributions that my study makes were discussed in Section 6.6.4. 
6.7 Concluding Remarks 
The United Arab Emirates (UAE) has undergone a radical transformation in only 50 
years; from an undeveloped nation to one of the richest countries in the world.  Guided 
by the vision of its founder, Sheikh Zayed Bin Sultan Al Nahyan, education in the Abu 
Dhabi Emirate of the UAE has been subjected to an extensive and ambitious education 
reform, which continues to this day. The modernisation of the education system in the 
UAE has been built on a platform of Western educational theories, pedagogies, and 
practices, resulting in the introduction of many educational innovations unfamiliar to 
both students and Arab teachers within government schools. Within this context, my 
study provides exigent information with regard to how some of these educational 
changes are perceived by students within Abu Dhabi government schools and within 
science classes in particular.  
Motivation to learn and the ability to self-regulate one’s effort towards learning are 
crucial ingredients in any modern education system, regardless of where in the world 
that system may be. As the modernisation of Abu Dhabi’s education system continues, 
information as to the impact of this modernisation on students’ motivation and self-
regulation, as well as information regarding how students perceive their changing 
classroom learning environment, such as found in my study, has merit.  
The results of my study suggest that the way in which students perceive their learning 
environment influences their motivation. The findings imply that the more students 
feel supported by their teacher, the more cooperation they experience, and the more 
involved they feel in the learning dynamics of the classroom, the more motivated 
towards learning they will be. This information suggests that the modernisation of 
teaching and learning occurring in Abu Dhabi, incorporating constructivist pedagogy, 
is having a positive effect on students’ motivation. Motivation, in turn, was found in 
my study to influence students’ self-regulation of effort. It follows, therefore, that 
students in UAE classrooms exposed to a positive learning environment are more 
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likely to be motivated and to engage in adaptive self-regulatory behaviour, which 
could, in turn, result in improved knowledge and skills. 
Cooperative learning is an educational innovation that was being implemented within 
Cycle 2 (middle school) science classrooms at the time of my study.  The teachers 
identified as implementing this strategy effectively within their science classrooms 
were a minority, despite the curriculum expectation that cooperative learning was to 
be the platform for engaging in science learning in grades 6 to 9. The finding that 
students in a cooperative learning environment had higher levels of motivation, self-
regulation, and perceptions of their learning environment, suggests that this 
innovation, if effectively implemented, will result in positive educational outcomes for 
students learning science. 
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APPENDIX 2 
Studies using the WIHIC to investigate learning environment – outcome associations 
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Source: Adapted from Fraser (2012) with permission 
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